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Abstract 

Researchers in mathematics education have always stressed the relevance of algebra in 
school mathematics and have produced a wide range of empirical and theoretical 
outcomes in relation to this field. In addition, the importance of language proficiency 
for success in school mathematics has been explored in a variety of different contexts, 
as has been the relation between students’ social class and achievement in 
mathematics. The language of instruction in Mozambique is Portuguese and the 
curriculum still promotes a comparatively formal version of school algebra. As all 
programmes in upper secondary school include mathematics, the students who master 
it are privileged for careers in tertiary education. There is agreement about the fact that 
mathematical and scientific language organises meaning in a different way than 
unspecialised everyday language, and that mathematical language is decontextualized 
as the things to what it refers can remain unspecified.  

In the light of these observations, the study set out to explore students’ inclination 
to engage with decontextualized language in school algebra and logic in relation to 
their socio-economic and language background in Mozambique. Data were gathered at 
a school in a semi-rural area for 41 students from grade 10. If compared to conditions 
of learning at a school in a more affluent area of the country, or with other countries, 
all the students from the study can be considered as disadvantaged. Yet, there are 
differences in mathematics achievement as well as in achievement in general within 
schools in similar areas, which mean that one cannot assume a simple relationship 
between students’ background and their success. The study focussed on the following 
two research questions: (i) What are the students’ strategies and preferences when 
solving problems that are based on school algebra and logical reasoning in relation to 
students’ socio-economic and language background? In particular: (ii) Are their ways 
of reasoning linked to their mother tongue or most used language, to their socio-
economic background, or to both? 

The study adopted a discursive approach to learning mathematics. Based on this 
theoretical orientation, a test related to school algebra was developed, which included 
tasks where the students needed to convert a text describing relations between numbers 
(a word-problem in a mathematical context) into symbolic language, to re-
contextualize a description of an everyday context from the perspective of school 
algebra (word-problem in a non-mathematical context) and to interpret algebraic 
expressions from the viewpoint of an everyday context. Interviews with the students 
about their solution strategies have been conducted. In addition, some of the students 
have been asked to solve a contextualised logic task. The data were complemented 
with information about the students’ academic aspirations and the schools’ 
expectations, both gained from interviews. 

As to their general success at school, about two thirds of the students from the 
study achieve an unsatisfactory average in at least one subject and there are only very 
few students who have higher marks than just around the threshold in mathematics and 
other subjects. The students in the school from this study are predominantly speakers 
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of Xichangana. In the background questionnaire they have been asked to state their 
first language and also to say in which language(s) they mostly communicate outside 
school or with classmates outside the lessons. The study did not reveal any obvious 
relation between the students’ success in solving some of the tasks from the test and 
their marks in mathematics. As to their language background, the results show that the 
students who use their second language more often than their first language in 
everyday conversations (independently of the fact whether their first language is 
Portuguese or not) performed better than main Portuguese speakers in those tasks of 
the test, which rely on some flexibility in changing perspective and register. A couple 
of examples from students’ responses in the written test and the discussion in the 
interviews showed some surface level misunderstandings due to a lack of language 
proficiency in Portuguese. The students’ solutions to the word-problem that was set in 
a mathematical context, point to a more intrinsic relation between language and 
mathematical strategy. Some of the students’ typical misinterpretations of algebraic 
notations cannot be seen as linked to the particular context of the study, as they 
resemble findings repeatedly found in international studies, also with monolingual 
students whose language of instruction is their first language. In order to capture 
differences in the students’ social and economic background, a questionnaire was 
constructed in consultation with an expert, and the data were aggregated into three 
status groups. The outcomes reveal that students from these different groups tended to 
use different strategies in approaching the tasks. While the high status group preferred 
formal strategies that are in line with school algebra, the middle group used mixed 
ones, and the low status group more often drew on informal strategies. During the 
group work with the logic task, in all groups there was some tendency to discuss the 
problem from a practical perspective, with a tendency of all girls to almost exclusively 
include context-related information as arguments. There was some evidence that for 
some students the language flexibility compensated for the low social status as defined 
in the study. 

The outcomes of the study point to a need of further researching the possibilities 
of developing mathematics registers in languages that are more fundamentally 
different in grammar and social use in relation to the language of instruction than in 
contexts where most of the research on bilingualism and code-switching in 
mathematics classrooms has been carried out. 
  



 v 

Acknowledgement 

My gratitude goes to Prof. Bhangy Cassy who encouraged me to be enrolled as 
doctoral student in Sweden within the Sida/Sarec Global Research Cooperation 
Programme with Eduardo Mondlane University, Maputo Mozambique. It was not 
easy, in my age, to conceive or imagine leaving home and be so far away and for so 
long time. But Bhangy pointed to many more advantages than disadvantages of joining 
and taking up the challenge, and now I realise how right he was: my thanks!  

I also want to thank the Swedish Government for the financial support 
administered through the Sida/Sarec, and the personnel from the ISP. To Zsuzsanna 
Kristófi, Carl Söderlind and Leif Abrahamsson go my warm and sincere thanks. 

My thanks go also to the people from Luleå University of Technology for the 
research environment they provided and for making me feel at home. Here, I would 
want to highlight the efforts of the mathematics education group, to whom I will 
always be grateful for the attention given to me during my stay at LTU. 

There is someone who was extremely important in this challenge, someone who 
patiently devoted time and intelligence and made me believe that it was possible to 
reach the goal. For me, how much would I know about Bernstein, Halliday or Dowling 
without the challenge of understanding students’ linguistic and social background 
guided by that person? Without that person surely I could not be celebrating what I 
achieved after a long period of work: Professor Eva Jablonka. Now I can better 
understand the Mozambican students’ achievement in the light of different 
perspectives through the tools I got under Eva’s guidance.  

Eva, I do not have enough words to express my immense gratitude and admiration 
for your professionalism: My especial gratitude and many thanks! 

Within the Eduardo Mondlane University, I extend my thanks to Prof. Emilio 
Mosse, the head of the Department of Mathematics and Informatics, to all friends and 
colleagues for the permanent and continuous encouragement they have given me. 

The Ministry of Education I offer my gratitude for allowing me to work in the 
schools and for collaborating during the whole process. Many heartfelt thanks to the 
schools where I did my field work for the pilot and main study, particularly to the 
deans, pedagogic coordinators, teachers, administrators, staff and the many students 
who gave me their time: “Inkomu”, “Ni bongile”, “Nzi bongile”, “Kanimambo”, “Siya 
bonga”, “To bonga”. 

It would never have been possible to achieve my goal without my family’s 
support. To my sons Salles and Ribas, my lovely daughter Denise, my daughter-in-law 
Nilza and my granddaughter Maranatha I offer my thanks, in repeating again and 
again: thank you! 

Finally, to the most important person in my life over the last thirty years, to my 
wife Maripa, for your invaluable support and encouragement. To you goes my deepest 
gratitude, now and forever! 
  



 vi 

 
  



 vii 

Table of Contents 

Abstract ................................................................................................................... iii 
Acknowledgement .................................................................................................... v 
Table of Contents ................................................................................................... vii 
List of Figures and Tables ........................................................................................ x 

List of Figures ...................................................................................................... x 
List of Tables ........................................................................................................ x 

1 Purpose of the Study and Research Questions ................................................... 1 
1.1 Introduction ................................................................................................. 1 
1.2 Purpose and Specific Questions .................................................................. 1 

2 Overview of Outcomes of Previous Studies ....................................................... 3 
2.1 School Algebra ........................................................................................... 3 
2.2 Language Proficiency and Success in School Mathematics ....................... 6 
2.3 School Policy and Awareness of the Relevance of Language .................... 8 
2.4 Multilingual Classrooms ............................................................................. 9 
2.5 Students’ Social Background and Achievement ....................................... 10 

3 Languages in Mozambique ............................................................................... 14 
4 Curriculum and Student Assessment ................................................................ 16 

4.1 The Mathematics Curriculum and Syllabus in Mozambique ................... 16 
4.2 Regulation of Evaluation of General Secondary Education ..................... 18 

4.2.1 Dispense and Admission to Exams ................................................... 20 
4.2.2 Marks ................................................................................................ 21 

5 Theoretical Orientation ..................................................................................... 23 
6 Research Design and Methods .......................................................................... 28 

6.1 Introduction ............................................................................................... 28 
6.2 Overview of the Study Design .................................................................. 29 
6.3 Overview of Data Collection Instruments ................................................ 31 
6.4 Sample ....................................................................................................... 32 
6.5 Selection of the Area, School, Grade and Students .................................. 33 
6.6 Procedures to Access the School and the Students ................................... 34 
6.7 Data Collection Instruments ..................................................................... 36 

6.7.1 Construction of the Background Questionnaire ............................... 36 
6.7.2 Construction of the Test Items Linked to School Algebra ............... 38 
6.7.3 The Logic Task ................................................................................. 46 
6.7.4 Interviews .......................................................................................... 49 

6.8 Language Difficulties of Test Items ......................................................... 50 
6.9 Documentation and Coding of Data ......................................................... 54 

6.9.1 Aggregating of Background Data into Groups ................................. 54 
6.9.2 Coding of Students’ Solutions in the Written Test ........................... 60 
6.9.3 Recording, Transcription and Translation ........................................ 61 

6.10 Ethical Issues ........................................................................................ 61 
6.11 Validity and Reliability ......................................................................... 62 



 viii 

6.11.1 Validity ............................................................................................. 63 
6.11.3 Reliability .......................................................................................... 65 

7 Outcomes of the Study ...................................................................................... 66 
7.1 The Context of the Research Site ............................................................. 66 

7.1.1 Demographics and Economy ............................................................ 66 
7.1.2 The School ........................................................................................ 67 

7.2 Overview of Students’ Background and Results in the Written Test ....... 68 
7.2.1 Features of Students’ Background Across Status Clusters ............... 68 
7.2.2 Students’ Background and Situation within each Status Cluster ..... 73 
7.2.3 Overview of Outcomes of the Written Test ...................................... 84 

7.3 Detailed Students’ Results and Solution Strategies .................................. 88 
7.3.1 Students from the Low Status Cluster .............................................. 88 
7.3.2 Students from the Middle Status Cluster .......................................... 98 
7.3.3 Students from the High Status Cluster ............................................ 104 
7.3.4 General Patterns .............................................................................. 110 

7.4 Students Explaining their Reasoning ...................................................... 112 
7.4.1 The Students ................................................................................... 112 
7.4.2 The Strategies of Ana, Maria, João, Filipe and Jaime .................... 114 

7.5 Students’ Strategies for Solving the Logic Task .................................... 133 
7.5.1 The Students ................................................................................... 133 
7.5.2 Three Groups’ Strategies for Solving the Logic Task .................... 135 
7.5.3 Summary ......................................................................................... 142 

7.6 Students’ Motivation for Studying and Students’ Foreground ............... 142 
7.6.1 Motivations and Views of the Relevance of Scientific Knowledge 143 
7.6.2 Selected Students’ Foregrounds ..................................................... 145 

7.7 School Expectations ................................................................................ 147 
8 Discussion of Outcomes ................................................................................. 150 

8.1 Language, Achievement and Solution Strategies ................................... 150 
8.1.1 Introduction ..................................................................................... 150 
8.1.2 Students’ First or Mostly Used Language and Success in the 
  Written Test .................................................................................... 152 
8.1.3 Mathematics or Language Skills? ................................................... 154 

8.2 Socio-economic Status Groups, Achievement and Solution Strategies . 158 
8.3 Orientations Towards Meanings in the Logic Task ................................ 162 
8.4 Separating Language from Social and Economic Status? ...................... 163 
8.5 Gendered Patterns ................................................................................... 163 
8.6 Doing Mathematics in a Local Language? ............................................. 164 
8.7 Concluding Remark ................................................................................ 169 

9 References ....................................................................................................... 171 
Appendices ........................................................................................................... 180 

Appendix I: Background Questionnaire ........................................................... 180 
Letter, English Version ................................................................................ 180 
Participant Questionnaire, English Version ................................................. 180 



 ix 

Guide for Filling in the Background Questionnaire, English Version ......... 183 
Appendix II: Test from the Pilot Study, English Version ................................ 184 
Appendix III: Written Test, Original Version .................................................. 185 
Appendix IV: Written Test, English Version ................................................... 187 

 
  



 x 

List of Figures and Tables 

List of Figures 

Figure 1: Overview of the study ............................................................................. 30 
Figure 2: Procedure to get access to the school and students ................................ 35 
 

List of Tables 

Table 1: Language groups in Mozambique ............................................................ 14 
Table 2: Speakers of language groups in Mozambique. ........................................ 14 
Table 3: Speakers of different languages in Mozambique, age groups ................. 15 
Table 4: Speakers of different languages in Mozambique ..................................... 15 
Table 5: Algebra content in lower secondary in Mozambique .............................. 17 
Table 6: Subjects with final exams ........................................................................ 19 
Table 7: Weight of content from cycles in the exams ............................................ 19 
Table 8: Prerequisites for dispense from exam ...................................................... 20 
Table 9: Prerequisites for admission to exam ........................................................ 20 
Table 10: Progress to the next grade in the cycle ................................................... 21 
Table 11: School marks .......................................................................................... 21 
Table 12: Average (FA) marks per subject ............................................................ 22 
Table 13: Domains of school mathematics ............................................................ 27 
Table 14: One solution strategy for the logic task ................................................. 48 
Table 15: A solution to the logic task .................................................................... 48 
Table 16: Age range codes ..................................................................................... 55 
Table 17: Birth Area codes ..................................................................................... 55 
Table 18: Language codes ...................................................................................... 55 
Table 19: Guardian codes ....................................................................................... 55 
Table 20: Guardian activity codes .......................................................................... 56 
Table 21: House material codes ............................................................................. 56 
Table 22: House equipment codes ......................................................................... 56 
Table 23: Meals per day codes ............................................................................... 57 
Table 24: Household composition codes ............................................................... 57 
Table 25: Distance/transport codes ........................................................................ 58 
Table 26: Status groups codes ................................................................................ 58 
Table 27: Socio-economic status measures ............................................................ 59 
Table 28: Access to communication and transportation by families ..................... 66 
Table 29: Main and spoken languages in the area of the site ................................. 67 
Table 30: Students by socio-economic status and gender ...................................... 69 
Table 31: Students’ birth area, age and main language ......................................... 69 
Table 32: Guardians’ kindred degree ..................................................................... 70 
Table 33: Guardians’ activity ................................................................................. 71 
Table 34: Family size ............................................................................................. 71 



 xi 

Table 35: Material of the house .............................................................................. 72 
Table 36: Household facilities ................................................................................ 72 
Table 37: Meals per day ......................................................................................... 72 
Table 38: Distance school/home and transport used .............................................. 73 
Table 39: First cluster: gender, birth area, age and first language ......................... 74 
Table 40: First Cluster: Guardians’ kindred degree ............................................... 74 
Table 41: First Cluster: Guardian activity .............................................................. 75 
Table 42: First Cluster: Size of family ................................................................... 75 
Table 43: First Cluster: Material of the house ........................................................ 75 
Table 44: First Cluster: Household facilities .......................................................... 75 
Table 45: First Cluster: Meals per day ................................................................... 76 
Table 46: First Cluster: Distance school/home and transport used ........................ 76 
Table 47: First Cluster: Students’ school marks .................................................... 76 
Table 48: Second Cluster: gender, birth area, age and first language .................... 77 
Table 49: Second Cluster: Guardians’ kindred degree .......................................... 78 
Table 50: Second Cluster: Guardian activity ......................................................... 78 
Table 51: Second Cluster: Size of family ............................................................... 78 
Table 52: Second Cluster: Material of the house ................................................... 79 
Table 53: Second Cluster: Household facilities ..................................................... 79 
Table 54: Second Cluster: Meals per day ............................................................... 79 
Table 55: Second Cluster: Distance school/home and transport used ................... 79 
Table 56: Second Cluster: Students’ school marks ................................................ 80 
Table 57: Third Cluster: gender, birth area, age and first language ....................... 81 
Table 58: Third Cluster: Guardians’ kindred degree ............................................. 81 
Table 59: Third Cluster: Guardian activity ............................................................ 82 
Table 60: Third Cluster: Size of family ................................................................. 82 
Table 61: Third Cluster: Material of the house ...................................................... 82 
Table 62: Third Cluster: Household facilities ........................................................ 82 
Table 63: Third Cluster: Meals per day ................................................................. 82 
Table 64: Third Cluster: Distance school/home and transport used ...................... 83 
Table 65: Third Cluster: Students’ school marks ................................................... 83 
Table 66: First cluster achievement by 1st/ most spoken languages ...................... 84 
Table 67: Second cluster achievement by 1st/ most spoken languages .................. 84 
Table 68: Third cluster achievement by 1st/ most spoken languages ..................... 84 
Table 69: Students overall achievement in the written test .................................... 85 
Table 70: Language groups .................................................................................... 85 
Table 71: Correct solutions by cluster for “Portuguese speakers” ......................... 86 
Table 72: Correct solutions by cluster for “Local Language and 

 Portuguese speakers” ............................................................................. 86 
Table 73: Correct solutions by cluster for “Portuguese and Local  

Language speakers” ................................................................................ 87 
Table 74: Correct solutions by cluster for “Local Language Speakers” ................ 87 
Table 75: First Cluster: Results and strategies used in item 2 ............................... 89 



 xii 

Table 76: First Cluster: Understanding the question in item 3 .............................. 93 
Table 77: First Cluster: Results and strategies used in item 4 ............................... 94 
Table 78: First Cluster: Results and strategies used in item 5 ............................... 96 
Table 79: Second Cluster: Results and strategies used in item 2 ........................... 99 
Table 80: Second Cluster: Understanding the question in item 3 ........................ 100 
Table 81: Second Cluster: Results and strategies used in item 4 ......................... 102 
Table 82: Second Cluster: Results and strategies used in item 5 ......................... 103 
Table 83: Third Cluster: Results and strategies used in item 2 ............................ 104 
Table 84: Third Cluster: Understanding the question in item 3 ........................... 105 
Table 85: Third Cluster: Results and strategies used in item 4 ............................ 106 
Table 86: Third Cluster: Results and strategies used in item 5 ............................ 107 
Table 87: Dina school marks in grade 10 – 2010 ................................................. 108 
Table 88: Students selected for clinical interviews .............................................. 112 
Table 89: Ana’s school marks in grade 10th - 2010 ............................................. 112 
Table 90: Maria’s school marks in grade 10 and 11 – 2009 and 2010 ................ 113 
Table 91: João’s School marks in grade 11 – 2010 ............................................. 113 
Table 92: Filipe’s school marks in grade 11 – 2010 ............................................ 113 
Table 93: Jaime’s school marks in grade 10  – 2010............................................ 114 
Table 94: Success of selected students in the test ................................................ 114 
Table 95: Students selected for the logic task ...................................................... 133 
Table 96: Success of selected students for logic task in the test .......................... 133 
Table 97: Dinis’ school marks in grade 11 – 2010 .............................................. 134 
Table 98: Irene’s school marks in grade 10 - 2010 .............................................. 134 
Table 99: Luisa’s school marks in grade 10 - 2010 ............................................. 134 
Table 100: Sara’s school marks in grade 10 – 2010 ............................................ 135 
Table 101: Working groups for the logic task...................................................... 135 

 
 



 

 1 

1 Purpose of the Study and Research Questions 

1.1 Introduction 

Algebra has long been one of the mathematical areas that have received much 
attention in mathematics education research. Researchers’ investigations of the 
character and relevance of algebra within school mathematics, of students’ struggle 
with transforming chains of algebraic strings without attaching meaning to these, or 
problems with understanding equivalence and the concept of variable have produced a 
range of empirical and theoretical outcomes in relation to this field. From this 
research, it can be assumed to be shared knowledge that the algebraic activity is 
always situated in a context, as for example solving a word-problem or solving an 
equation, and so the meaning of algebraic strings is also context-dependant. There is 
also agreement that mathematical and scientific language organises meaning in a 
different way than unspecialised language, and that the symbolism of algebra can 
transform relationships over time into a general relationship at any point in time and 
allows rearranging this by transformations in order to solve problems. The 
mathematical language is decontextualized as the things to what it refers can remain 
unspecified and the meanings remain ambivalent. Research in mathematics education 
has also shown that a disposition to engage with such abstract language is 
systematically related to the students’ social background. In addition, relationships 
between language proficiency in the language of instruction and success in school 
mathematics have been observed in different contexts. That the specific context of the 
research is Mozambique is important in the light of the fact that many studies of this 
kind have been carried out only in economies where the majority of the students are 
comparatively less disadvantaged than most of the students in Mozambique. Even 
though in many places there are schools in which all of the students would be 
classified as belonging to the lowest socio-economic stratum, there are differences in 
mathematics achievement as well as in achievement in general within these schools. 
That means that one cannot assume a simple relationship between students’ 
background and their success. In addition, the language of the school in Mozambique 
is Portuguese, which is not the first language of a vast majority of the students. The 
mathematics curriculum in Mozambique stresses skills in algebra, which are important 
in opening up careers in tertiary education. 

1.2 Purpose and Specific Questions 

Based on the above considerations, the purpose of the study is to explore Mozambican 
students’ engagement with algebraic symbolism and their achievement in school 
mathematics in relation to their socio-economic and language background in 
Mozambique. The relation to the students’ gender will also be explored, even if this is 
not the main focus of the study. The following overall research questions have been set 
up for the study: 
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 What are the students’ strategies and preferences when solving problems that 
are based on school algebra and logical reasoning in relation to students’ socio-
economic and language background?  

 In particular, are their ways of reasoning linked to their mother tongue or most 
used language, to their socio-economic background, or to both?  

The starting point for designing the study is research on students’ problems with 
symbol based abstract reasoning, especially with translating texts into and out of 
algebraic language. Many of these difficulties are framed in research studies as related 
to cognitive challenges and obstacles in algebraic thinking, without taking the context 
in which this thinking is to happen into account. This study takes a discursive 
approach to learning mathematics. One of the challenges of this study is to separate the 
socio-economic background from the language issue. This challenge has been the 
starting point for developing the following five sub-questions (SQs). Is there a relation 
between the students’ socio-economic and language background in relation to the 
skills and dispositions needed: 

 (SQ1) - to solve an arithmetical expression and to articulate the mathematical 
grounds for a procedure, 

 (SQ2) - to convert a text describing relations between numbers (word-problem 
in a mathematical context) into symbolic language and then solve the problem, 

 (SQ3) - to re-contextualize a description of an everyday context from the per-
spective of school algebra (word-problem in a non-mathematical context) and 
to interpret algebraic expressions from the viewpoint of an everyday context, 

 (SQ4) - to understand the concept of variable and unknown in a given algebraic 
task, 

 (SQ5) - to engage in logical decontextualized reasoning, i.e. solve a task posed 
in an everyday context and solve it through attending only or mainly to the 
logical relations. 
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2 Overview of Outcomes of Previous Studies 

The research questions posed in this study touch a variety of fields that have been 
researched in mathematics education. Consequently, it is not possible to provide a 
comprehensive review of the literature in all the related subfields, that is, in the 
teaching and learning of algebra, mathematics learning and language, and students’ 
socio-economic background in relation to achievement in school mathematics. In the 
following sections a selective review of previous studies is undertaken, with a focus on 
such research that resonates best with the theoretical orientation adopted in the study 
or which is considered relevant for the design of the study, especially for the design of 
the mathematics problems given to the students. 

2.1 School Algebra 

During last three decades researchers have studied students’ problems with the 
learning of formal algebra, especially at the beginning of the learning process when 
learners are introduced into the subject (see e.g. Kieran, 2007). It is not possible to 
synthesise results, as those studies were conducted from various theoretical per-
spectives, which are not based on common assumptions, such as the following groups 
of approaches: 

 Cognitive psychological, which includes Piagetian approaches, embodied 
cognition, constructivism, and/or those who do not consider any theory. 

 Sociocultural, which includes Vygotskyan approaches, situated cognition, 
activity theory, communities in practice, social interactions, socio-semiotic 
approaches, social psychology and discourse analysis. 

 Sociological, which includes sociology of education, hermeneutics and critical 
theory. 

Sometimes ‘algebraic thinking’ is described as a very general activity, such as work 
with a generalised unknown and the search for patterns. For example, such a very 
broad view is adopted by Herbert and Brown (1997): 

Algebraic thinking is using mathematical symbols and tools to analyse different 
situations by (1) extracting information from the situation... (2) Representing that 
information mathematically in words, diagrams, tables, graphs, and equations; and 
(3) interpreting and applying mathematical findings, such as solving for unknowns, 
testing conjectures, and identifying functional relationships (Herbert & Brown, 1997, 
s. 340). 

Herbert and Brown very much stress the idea of relevance of algebraic thinking for 
real life applications. The most common approaches propagated in introducing algebra 
in school are generalizing, problem solving, modelling and functions (Bell, 1996). 
However, neither of these approaches can be said to be particularly stressed in the 
Mozambican curriculum (see Chapter 4, Section 4.1). 



 

 4 

Even if some of the studies that will be reported in the following are based on 
complementary assumptions in relation to those of this thesis, the findings of these 
studies constitute an important and significant part of the available knowledge from 
mathematics education research on school algebra. Here I will refer only to some 
outcomes that are relevant for the design of the study in this thesis. Such research has 
been done within the following contexts: 

 Mostly in developed countries, using typical schools for case studies, with the 
findings reflecting this specific context. 

 In countries where the medium of instruction is English and policy makers and 
curriculum developers do not take into account the languages and cultures of 
minorities. Examples are from Australia, United States of America (USA), and 
the United Kingdom (UK). 

 In countries where the medium of instruction is the language of the power and 
policy makers and curriculum developers do not consider the mother tongue of 
the majority of students. Examples are from Australia, Papua New Guinea, 
some regions of USA where the majority of inhabitants are Hispano-
Americans. 

A point commonly made by researchers is that the central feature of the algebra is the 
symbolic system considered to be the algebraic language, which can be described by 
the concept of a specific mathematics register1. Considering the characterisations in 
the following paragraphs, it seems reasonable to assume that algebra is a language that 
requires and employs a specific mathematics register, even if each curriculum and 
classroom has its own specific forms of algebra. 

Usiskin (1988) argues that in school algebra and its applications, the concept of 
variable adopts different meanings depending on the form of a range of 
mathematically equivalent expressions used in different contexts, creating a different 
“feel” for the meaning. These are (1) variables in formulas (e.g. A = LW), (2) 
unknowns in equations to be solved (e.g. 6x = 30), (3) an identity (e.g. sinx = 
cosx•tanx, (4) generalised patterns (e.g. when an arithmetic pattern is generalised and n 
stands for one instance), and (5) relationships (e.g. y = kx). This characterisation of 
variables points out that there is a variety of meanings to placeholders in school 
algebra. In a general language context, placeholders are words that can refer to objects 
or people, whose names are unknown or irrelevant, or unknown in the context in 
which they are being discussed2. In mathematics placeholders can be free variables or 
bound variables, i.e. symbols that later will be replaced by some symbol string. As for 
the character of algebra as a language, one needs to consider the relevance of how and 
what types of relationships between different objects are established. A mathematics 
register uses specific grammatical constructions to emphasise particular relationships 
between ideas (Halliday M. , 1978). Placeholders are the particular (grammatical) 

                                              
1 Within social functional linguistics, a register is a set of meanings that is appropriate to a 
2 This description is based on Wikipedia at http://en.wikipedia.org/wiki/Placeholder 
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participants in algebraic constructions. When undertaking transformations, it is not 
necessary to specify their field of reference. It can at the end be a surprise that the 
result still has some meaning in a particular context of a problem. 

Wheeler (1996) describes algebra as a symbolic system (to describe patterns and 
relationships without the need for the use of ordinary language), a calculus (among its 
primary elementary uses is the computation of numerical solutions to problems), and a 
representational system (tables and graphs from where the needed or presented inform-
ation can be extracted and interpreted, for use in the mathematisation of situations and 
experiences). In studies within the wide range of school algebra approaches, attention 
has been paid to realistic situations and to the process of mathematisation, and to the 
development of informal problem solving strategies (Bloedy-Vinner, 2001), issues 
also relevant for the design of the tasks in the present study.  

With a stronger focus on what is specific to ‘algebraic thinking’, as one aspect of 
thinking and reasoning employed in mathematical work, making generalisations and 
expressing generality have been emphasised in research (Mason, 1996). Within the 
context of pattern generalisation, Radford (2010) suggests a typology of different 
forms of algebraic thinking (factual, contextual, and symbolic), based on a definition 
of algebraic thinking as being about “dealing with indeterminacy in analytic ways” 
(ibid., p. 15). For doing this learners resort also to other semiotic resources than 
alphanumeric symbolism, such as spoken words or gestures. 

Furinghetti and Paola (1994, p.369) observe that the importance of parameters and 
their relation to unknowns and variables were emphasised through the history of 
mathematics, giving an elucidative example from Euclid (325 -265 BC) where letters 
were used to represent quantities (known or unknowns). Nineteen centuries later the 
French mathematician Viète (1540-1603) initiated the systematic use of letters to 
denote both the coefficients (parameters) and unknowns. This marked and was the 
beginning of a new type of algebra expressed in terms of abstract formulas and general 
rules. From these considerations in Furinghetti and Paola (1994), and somehow in 
Ursini and Trigueros (2004) description in discussing students’ interpretation of 
parameters in algebra, the importance of the concepts of variable, unknown and 
parameters for modern algebra is evident.  

Usiskin’s (1988) characterization of context specific meanings of placeholders or 
variables and Wheeler’s (1996) description of algebra are in concordance and resonate 
with the assumption that school algebra can be seen as a specific mathematics register. 
From this perspective, some relevant findings and/or assumptions related to students’ 
problems, achievement or performance in algebra are summarised in the following. 

MacGregor and Stacey (1994), when analysing test item responses from Victorian 
secondary students, present a brief overview of students’ developing competence in 
four essential basic algebraic skills: 

 Recognising which operation relates two quantities and choosing the right 
operation; 

 Using algebraic notation to write an expression; 
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 Interpreting an equation in a mathematical context and in the context of a 
described situation; 

 Writing an equation (such as generating a formula from a table of values) 

Some of the general problems students face when learning algebra includes the 
following (Küchemann, 1981; MacGregor & Stacey, 1997): 

 Students frequently base interpretations of letters and algebraic expressions on 
intuition and guessing, on analogies with other familiar symbol systems (for 
example associating m to metro, l to litre, and k to kilo).  

 Students’ misinterpretations lead to difficulties in making sense of algebra and 
may persist for several years if not recognised and worked on; 

 At all year-levels there are some students who seem to be unable to deal with 
precise distinctions between letters and their referents as necessary for a proper 
understanding of algebra; 

 When algebraic concepts and methods are not used in other parts of the 
mathematics curriculum, students forget them and the notation for expressing 
them. 

These are more general and common findings that are not concerned with the language 
of learning and teaching or with cultural aspects. Some of the outcomes of studies are 
formulated in terms of the students’ deficits. The notion of intuition is often used in 
these accounts but remains largely undefined. It could refer to implicit assumptions 
made on the basis of the frames of reference that the students have to their disposal. 
Much of the listed “failures” or “misinterpretations” seem to be due to the fact that 
school algebra largely remains a self-referential activity. While some conclusions for 
the design of teaching units could be drawn from this kind of research, the quality of 
the teaching is not an issue for the present study. The school algebra curriculum that 
the students of the present study experience is what often has been called “traditional” 
that is, combining a teacher-centred instruction with a formal type of mathematics. 
Only recently, there has been an attempt to change both proposed pedagogy and 
content in a curriculum reform in Mozambique (for an analysis see Mutemba B., 
2012). 

2.2 Language Proficiency and Success in School Mathematics 

This study is concerned with socio-cultural aspects where language is seen as a socio-
semiotic resource. But not all research about the relationships of language and 
mathematics learning or achievement is based on such a perspective. In this section, 
some research about this relationship will be discussed. This is by no means a 
comprehensive review, but it selectively presents literature that is based on different 
views of “language”. 

Secada (1992) states that language proficiency, however it is defined or measured, 
is in many ways, important for mathematics achievement. From research carried out in 
the USA, he also reports that for bilingual Puerto Rican adults in a test including 
logical reasoning, conducted in English and Spanish, the reading performance in 
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English was a factor for the logical reasoning. Secada draws attention to the fact that 
correlations between measurements of language proficiency and mathematics 
achievement tend to be in a considerable range and there is much variation to be 
explained. Further, Secada reports that mathematics achievement and learning of 
bilingual students also has been subject to quantitative studies, and the degree of 
bilingualism was found to be related to mathematics achievement in the case of 
Hispanic bilingual seniors. According to MacGregor and Price (1999, p. 450), the 
study by Dawe (1983), for example, showed poor performance in mathematics of 
British ethnic minority students with low proficiency in their mother tongues. 

The international PISA study (Programme for International Student Assessment) 
from the OECD claims to measure “reading literacy”, which is meant to be not just 
surface language proficiency. The study shows relatively high correlations between the 
sub-scales of mathematical literacy and the ones for reading and science literacy. This 
means that the tasks do not differentiate between these “literacies”, but it also means 
that much of the test results can be explained by a common factor. Reading skills, in 
the widest sense, are certainly important for answering the mathematics questions, 
especially given the fact that in that test these are mostly contextualized tasks (word-
problems) (Jablonka, 2007).  

(Moschkovich, 2010a) also points out that by importing theories from linguistics, 
there is a danger of misreading and simplifying, and she states that there is a difficulty 
in agreeing what is meant by ‘language’. Cummins (1984) suggests that a certain level 
of linguistic proficiency seems to be in general necessary for academic achievement, 
but not language as such, but skills in a certain type of language. According to 
Cummins there are two different types of language, both are related to thinking, one 
involved in social everyday interactions, and another one involved in decontextualized 
academic contexts. This differentiation resembles many other ones, e.g. also by 
Halliday (1989) or Bernstein (1995), who adopt a sociological perspective. 

Zevenbergen (2001) introduces the linguistic habitus in an elaboration of 
Bourdieu’s key concept habitus as a theoretical concept to explain her findings. In 
analysing mathematics classroom interactions, she found that working-class students’ 
habitus is not similar to that valorised within the context of the classroom, and that the 
linguistic habitus of the middle class students predisposes them to act in ways 
congruous with the goals of the teacher (ibid., p. 214). She emphasises that the 
linguistic habitus facilitates the appropriation of what the system offers, strengthening 
previous findings from which she constructed the study, and states: “The more distant 
the social group from scholastic language, the higher the rate of scholastic mortality” 
(Bourdieu, Passeron & de Saint Martin, cited in Zevenbergen, 2001, p. 214).  

Gorgório and Planas consider the mathematics discourse and classroom discourse 
as resources for learning assuming that 

The students’ languages and different cultural backgrounds can be seen as resource 
in their learning… and language issues are to be considered as crucial components in 
the process of constructing mathematical knowledge within the classroom (Gorgório 
& Planas, 2001, s. 29). 
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Moschkovich (2010b) also suggests that it is necessary to move away from simplistic 
views of language as vocabulary and also acknowledge that there is a variety of 
different mathematical discourses. In this study language is seen as tool for 
communication in social interaction and as a cultural tool. However, when in the 
following text the term language is used, it often only refers to the name of the 
medium of instruction (the Portuguese language) or other languages spoken in 
Mozambique. When the term language proficiency is used, it refers to the degree of 
fluency in a language, written or spoken, but not in any specialised register of this 
language. 

2.3 School Policy and Awareness of the Relevance of Language 

From the above evidence a question to be asked whether those who set up educational 
policies are aware of the importance of linguistic fluency in the language of instruction 
for the learning of mathematics in school. As a research response there are findings 
and arguments showing that in some cases policy makers and curriculum developers 
do not consider learners’ main language(s) as a factor in the learning process that 
should be given priority. Examples supporting this statement are from the US, Spain, 
Ireland, Papua New Guinea and Australia: 

 Moschkovich (2002, p. 7) claims: “In the US many high schools ignore the 
language and literacy needs of recent immigrant students. Also teachers with 
little preparation and sometimes no mathematics background are regularly 
placed in classrooms with immigrant students and bilingual youth”. 
(Moschkovich, 2002) 

 Gorgório and Planas (2001, p. 8) state that “The Catalan educational 
administration considers that there is no possible regular access to the 
curriculum before having acquired a high competency in the official language 
of learning”. 

 Ní Riordáin (2010, p. 395) states that Gaeilge is more accessible to the majority 
of people now (media, increase in language provision, advertising, etc.) and 
attitudes have changed towards the language and its use in daily life in Ireland. 
This reflects the significant increase in Gaeilge-medium education provision 
within the country, a provision that continues to increase annually. This a 
research done in Ireland where the researcher intends to extend this in 
examining the socio-political and cultural influences on the development of the 
mathematics registers through the medium of Gaeilge in Ireland (p. 395). 

 Clarkson (1992, p. 428) states: “The present government policy of limiting the 
use of non-English languages to just six months of schooling may be far too 
restrictive”. 

The last point in the list above refers to research done in Papua New Guinea, where the 
missionary schools before the 1960s utilized local vernaculars for teaching. After the 
1960s the national government adopted English as the official language and the 
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medium of instruction. In 1989, however, it changed its official policy and decided 
that the first six months of schooling should be in the local vernacular (Clarkson, 1992, 
p. 418). Regarding the change of official policy it can be considered a positive aspect 
but six months is a very short period to acquire proficiency in English, the medium of 
instruction in that country. The experience presented by Clarkson (2002) refers to 
Australia: 

 Clarkson (2002, p. 1) states “Curriculum developers rarely had language as a 
priority in the school mathematics materials that they published, and for that 
matter researchers did little to problematize this area of learning.” 

In Australia there are more than ten different languages, but many teachers are 
monolingual English speakers and they consider that children would cope with 
mathematics as soon as they mastered the symbols and manipulation of those symbols. 

 These five examples in five different countries show that policy makers and 
curriculum developers often do not consider learners’ main languages and cultural 
background as a priority in the teaching and learning process. With a recognised and 
long history of activism work with black adolescents in the United States in the 
context of the Algebra Project, Moses has argued for conceptualising mathematics 
education as a civil rights project (Moses cited in Martin, 2010, p. 59). This conception 
of education would imply to generally spend much more resources on research and 
curriculum development for different groups of learners in many contexts. 

2.4 Multilingual Classrooms 

The language issue becomes more complex in multilingual classrooms, in particular 
for second language learners. Learners’ language proficiency does not as such lead to 
performing well in mathematics, as pointed out by MacGregor and Price (1999), 
writing that in their data “there were a considerable number of students with high 
language scores and low algebra scores” (p. 456). Gaeilgeoirí students (who learn 
through the medium of Gaeilge) outperform monolingual students mathematically, 
once an appropriate proficiency in both languages has been achieved. Researchers 
have argued that bilingualism provides students with the ability to undertake 
mathematical thinking in two languages and thus provides a cognitive advantage over 
monolingual students (Ní Ríordáin, 2010, p. 393). Similarly, (Clarkson P. C., 2006) in 
a research done in Australia with bilingual students with high proficiency in the two 
languages (Vietnamese and English), finds that those students perform well and 
seemed more confident in problem solving than their monolingual peers. 
According to Setati (2002, p. 52), it “is necessary to pay attention to the cultural 
particularities behind each language, going beyond the cognitive and pedagogic 
aspects of how language is used in a multilingual classroom.” In the context of such 
classrooms in Sweden, it has been pointed out that “A normalizing discourse that 
works towards Swedishness, including language, culture, values and habits, is 
operating within the borders of the institution, the school” (Sjögren, cited in Norén, 
2010, p. 127). 
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There are several strategies that are useful in supporting students’ participation in 
mathematical discussions (Moschkovich, 1999, p. 18). The teacher has a capital role as 
a classroom guide, facilitator, and mediator in the learning process particularly in a 
learner-centred approach and in multilingual classrooms (see for example the different 
strategies reported in Moschkovich, 1999, p. 14). Moschkovich also suggests that in 
multilingual classrooms a discourse approach to learning mathematics can help to shift 
the focus of mathematical instruction for language learners from language develop-
ment to mathematical content (ibid., 1999, p. 18).3  

To end the considerations about the language of teaching and learning 
mathematics, especially for second language learners, the following statement seems 
relevant, as it summarises some of the main problems arising with teaching and 
assessment. 

The learning of mathematics requires a variety of linguistic skills that second-
language learners may not have mastered. Furthermore, special problems of relia-
bility and validity arise in assessing the mathematics achievement of students from a 
language minority. A mathematics curriculum is needed that would develop second-
language learning and mathematics learning. (Cuevas, 1984, p. 134)  

2.5 Students’ Social Background and Achievement 

As to research on students’ social background, it is quite complex in that it includes a 
variety of factors like geographic location, socioeconomic, sociolinguistic and socio-
cultural aspects of the students and their parents and teachers. In this context, the 
notion of social practice is central: 

The individuals reflect on their world entering into the system of social knowledge 
through various avenues, and not exclusively through verbal expression and writing 
(p. 141)…. Between language and that which it schematizes – that is to say, between 
sign and object – lies social practice. (Radford, 2003, p. 143) 

This argument reinforces the idea that mediation through social practice is also 
relevant in discussing knowledge acquisition ‘through language’ in general and 
algebraic knowledge in particular. It stresses that this acquisition is not entirely a 
linguistic activity, it is not possible to distinguish between language on the one hand, 
and mathematical activity on the other.  

The relation of the acquisition of mathematics knowledge to social class has been 
considered by some researchers taking different approaches, for example Zevenbergen 
(1995; 1998; 2000) bringing out the role of social background in classroom 
communication and its general role in the school knowledge acquisition process. 
Zevenbergen and Lerman (2001) utilised Bernstein’s theoretical framework to analyse 

                                              
3 This is an important point referring implicitly the switching from public domain text to 

esoteric domain (mathematics register) corresponding to the re-contextualization process. 
These notions will be further discussed in chapter 4. 
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the socio-political context of the mathematics classroom. One of the major conclusions 
is that 

teachers need to understand that part of being able to answer questions correctly is 
about the students’ learning of realisation rules and recognition rules and not 
‘simply’ mathematical knowledge (ibid., p. 33) 

Atweh, Bleicher and Cooper (1998) discuss, by employing a sociolinguistic analysis, 
the construction of the social context4 of mathematics classrooms. They studied two 
mathematics classrooms from different schools: a low-socioeconomic status girls’ 
school and a high-socioeconomic status boys’ school. The teachers and students at the 
low-status school showed low performance, perception and ambition. In the high-
status boys’ school the outcome was the opposite, with high performance and 
ambition, and more involvement of the parents. The main issue of the research was not 
to discuss whether to use the same curriculum or not but to understand the social 
practices involved. This finding is corroborated by Anyon (1981) in similar earlier 
research in four different types of schools: working-class, middle class, affluent 
professional and executive elite, starting with the observation that “a social 
phenomenon may differ by social class; and indeed similar (or the same) phenomena 
may have different meanings in different social contexts” (ibid., p. 41). Anyon shows 
how school knowledge reproduces social inequalities. The results in Anyon’s study 
showed differences in the notion of knowledge amongst the students and for the 
students amongst the teachers, but also productive tensions that could be used for 
change. In addition, in the working-class schools the teachers generally were not 
prepared specifically for the subject they were teaching. The enactment of the 
curriculum in mathematics and social sciences by the teachers varied extremely in 
terms of content and pedagogy.  
Even though the study was carried out at the end of the 1970s in USA, some 
observations from Anyon’s study have relevance for this study, because in 
Mozambique schools situated in rural areas cater different students than those in urban 
areas and have less access to infrastructures and equipment (textbooks, libraries, 
information technology) compared to other schools. Moreover, the teachers assigned 
to these schools are those with few options and they work in difficult conditions. Each 
school can for example choose to use textbooks published by private publishers, which 
are comparatively expensive. Given that many students do not have access to 
educational material at home, this lack of books is more critical for these students. 

Cooper and Dunne (2000) draw on Bernstein’s theory of pedagogic discourse, in 
their study on children’s mathematical knowledge in relation to social class, gender 
and the solving of ‘realistic’ mathematics problems. They observe that the working 
class students tended to relate such tasks to their specific experiences outside school in 
order to find the answer rather than focusing on the mathematical structure of the 
problem. In contrast, the service class students seemed more likely to recognise the 

                                              
4 For this study researchers defined context as comprising two parts: the local situation 

and the more distant, shared cultural knowledge of the participants. 
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problem solving context as one requiring a response in terms of a ‘legitimate text’ 
within the context of school mathematics (in Bernstein’s terms, she is in possession of 
the recognition and realisation rules for this context), and therefore does not let her 
real world experience interfere with her mathematical reasoning in producing an 
‘appropriate’ answer. These conclusions resonate with the findings from Lerman and 
Zevenbergen (2004), also using Bernstein’s theoretical approach, and with Taylor and 
Vinjevold (1999) when they write (p. 112): 

Middle class children have ready entry into the principles, which underlie school 
knowledge. Consequently education tends to reinforce the codes, which these 
children bring to school, and it provides more opportunities to middle classes for 
success, greater access to higher education and to the professions and higher earning 
occupations. Working class children have a greater distance to travel to acquire the 
elaborated language codes and specialised principles of classification. 

As to culture in general, not only including different social class cultures, Meaney 
(2002) writes about differences in cultural background of the students in relation to the 
culture of school mathematics (p. 167): 

Within every mathematics classroom there is an intersection between the culture 
which surrounds mathematics and the way that it is taught and the culture which 
forms students’ backgrounds. When there are large differences between what is 
valued in these cultures, this intersection resembles a clash rather than a successful 
symbiosis. 

The second part of Meaney’s observation can be linked to learning theories, such as 
that of ‘cognitive apprenticeship’, which emphasise the need for mathematical activity 
to begin by being ‘embedded in a familiar activity’ (Brown et al. cited by Meaney, 
2002, p. 177). This gains particular importance when taking into account that 
Mozambique is a multilingual and multicultural society where the language of 
instruction is Portuguese, a mother tongue for only 3% or at most 6,5%, depending on 
the source) of the population, which means that the majority of students in their 
everyday communication utilise Mozambican (African) languages, and they use these 
languages in different contexts than Portuguese. 

Hoadley (2009) presents a theoretical model for the reproduction of social class 
differences through pedagogies, and argues that for middle class learners school is a 
hidden subsidy (cf. Bernstein, 1977, p. 133) in that it facilitates school learning. When 
middle class and working class children go to school they experience the form of 
communication in the school differently (Hoadley, 2009, p. 27). Hoadley points to 
substantial differences of pedagogic modalities5 those teachers use according to the 

                                              
5 A pedagogic modality is a particular combination of classification and framing set up in 

the classroom. Classification is about relations between contents or contexts, and the degree 
of boundary-maintenance between categories (people, spaces and discourses). Framing refers 
to the degree of control students possess over the selection, sequencing, pacing and evaluation 
of the knowledge transmitted and received in the pedagogical relationship (e.g. Bernstein, 
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social class of the learners. For working class students the teachers use a ‘horizontal 
modality’, where there is a weak potential for the specialization of learners’ voice with 
respect to the reproduction of school knowledge (p. 23), while for middle class 
students there is predominance of a ‘vertical modality’ where learners are treated 
differently, as having different learning competences and requirements (p. 24). This 
means that the pedagogic modalities lead to differences in mathematics achievement. 
In the particular case of South African primary schools in Hoadley’s study, the 
teachers, students and schools were purposively selected in order to include a variety 
with different conditions leading to differences in expected pedagogic practices 
(Hoadley U. , 2009). 

An implication of these findings about the reproduction of social inequalities 
through the ways how mathematics learning is set up is that mathematics plays a role. 
Specialised mathematical knowledge, especially algebraic knowledge, is a gate-keeper 
or gate-way for access to higher education, and consequently, to higher earning 
occupations. However, the education system or particular pedagogic practices are 
benefiting middle class children who enter school with more refined skills and 
dispositions aligned with the discourse promoted in school mathematics, compared 
with working class children. 

The reviewed literature provides a background justifying the relevance of the 
research undertaken in this study, which explores students’ disposition for engaging 
with abstract language and algebraic reasoning in relation to their socio-economic and 
language background in Mozambique. There seems to be conformity in pedagogy in 
classrooms in Mozambique, but there are big differences in class size and resources. 
According to Fagilde, students do not have opportunities of autonomous interventions 
during the lessons, and their contributions are often limited to agree or emit isolated 
words to complete teachers’ sentences (cited in Mutemba & Jablonka, 2008, p. 155). 
  

                                                                                                                                             
2000; see further chapter 4). In Hoadley’s study pedagogic modality also refers to all 
dimensions of the pedagogic model, including instructional strategies and instructional form. 
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3 Languages in Mozambique  

Mozambique is a multilingual society. Some 40 languages are spoken in the country 
With the exception of Portuguese and a few other immigrant languages, all of them 
belong to the Bantu group of languages. More or less closely related Bantu languages 
are often merged into regional zones and groups according to lexicographic similarity 
or the degree of mutual intelligibility (Bastin, Coupez, & Mann, 1999; Guthrie, 1967 -
1971; Languages of Mozambique, 2009). Maho (2001), compares classifications by 
different authors, all of them modifications of Guthrie’s seminal work. To add to the 
confusion, the spelling of language names differs widely in various sources (ISO 
language codes, Portuguese, English and alternate spellings where language names 
occur with or without the prefixes Ci-, Chi-, or E-). 

Guthrie (1967 -1971) listed 4 zones with 7 groups of languages within the territory 
of Mozambique (Table 1). The latest source (Languages of Mozambique, 2009) has 4 
Zones (G, N, P, S) including 10 groups. 

Zone Group Language 
I G G40 Chi- Swahili 
II P P20 Chi-Yao, Chi- Makonde 
II P P30 E-Makhuwa, E-Lomwe, E-Chuwabo 
III N N30, N40 Chi-Nyanja, Chi-Sena 
IV S S10, S50 Chi-Shone, Chi-Tsonga: Chi-Changana, Chironga, Xithswa 

Table 1: Language groups in Mozambique (Guthrie, 1967-1971 after 
Khatupa, 1986, p. 322) 

Official figures for the numbers of speakers of different languages are hard to find. A 
grouping in only four ‘super-families’ apparently goes back to the 1980 census (Table 
2). Of course languages differ notably in each group, and many languages are omitted. 
The 1997 census asked more detailed questions on language use, apparently counting 
the five most common Bantu languages or language groups per province (Gadelii, 
2001) (Table 3 and Table 4). 

Language Speakers 
E-Makhuwa (E-Lomwe and E-Chuwabo) 41% 
Nyanja-Sena (Chi-Nyanja, Chi-Sena) 10%, 
Tsonga (Chi-Tsonga: Chi- Changana, Chironga, Xithswa) 19% 
Shona (Chi-Shone) 8% 

Table 2: Speakers of language groups in Mozambique, according to the 
national census of 1980 (Gadelii, 2001; Khatupa, 1986, p. 323). 
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First language Total Age 5-19 20-49 50+ 
Portuguese 6,5 % 8,5 % 5,5 % 2,1 % 
Makhuwa 26,3 % 24,8 % 28,0 % 25,6 % 
Tsonga 11,4 % 11,8 % 10,2 % 14,1 % 
Lomwe 7,9 % 7,4 % 8,6 % 6,8 % 
Sena 7,0 % 6,9 % 7,2 % 6,7 % 
Chuwabo 6,3 % 6,1 % 6,6 % 5,9 % 
other indigenous languages 33,0 % 32,7 % 32,2 % 37,5 % 
other foreign languages 0,4 % 0,3 % 0,5 % 0,6 % 
Other 0,1 % 0,1 % 0,1 % 0,0 % 
Unknown 1,3 % 1,5 % 1,2 % 0,7 
Persons 12 536 800 5 680 100 5 430 600 1 426 100 

Table 3: Speakers of different languages in Mozambique, age groups, 
according to the national census of 1997 (Il Recenseamento Geral da 
População e Habitação 1997: Resultados Definitivos, 1999; Leclerc, 2012). 

Language Speakers % 
Makhuwa (Emakhuwa) 4,007,010 24.8 
Sena (Cisena) 1,807,319 11.2 
Tsonga (Xichangana) 1,799,614 11.2 
Lomwe (Elomwe) 1,269,527 7.9 
Ndau (Cishona, other S10 – Shona) 1,070,471 6.6 
Tswa (Xitswa) 763,029 4.7 
Ronga (Xironga) 626,174 3.9 
Portuguese (Mozambican)  489,915 3 
Nyungwe (Cinyungwe) 446,567 2.8 
Chopi (Cicopi) 406,521 2.5 
Yao (Ciyao)  374,426 2.3 
Makonde (Shimakonde) 371,111 2.3 
Koti (Ekoti)  102,393 0.6 
Mwani (Kimwani) 29,980 0.2 
Swahili  21,070 0.1 
Swati (Swazi)  7,742 0.05 
Zulu  3,529 0.02 
Total 16,135,403 100 

Table 4: Speakers of different languages in Mozambique according to the 
national census of 1997 (Il Recenseamento Geral da População e Habitação 
1997: Resultados Definitivos, 1999; Languages of Mozambique - Wikipedia, 
2012) 
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Not surprisingly, maps of the regional distribution of languages also draw highly 
different pictures. A map published in 1989 (Afido, 1989) shows 21 languages. A 
newer map (Languages of Mozambique, 2009) shows areas where the languages listed 
in Table 1 are spoken. In most parts of the country several languages are used. 
Generalized maps no doubt will considerably reduce this complexity. 
Although Mozambique is a multilingual society, Portuguese is still the only official 
language in Mozambique and it is used for all official correspondence, formal 
education, and government administration. According to the government policy, 
making Portuguese the official language was and still is the best strategy to unite the 
Mozambican people who speak different local languages.  
The students in the school from this study are predominantly speakers of Xichangana. 
In the background questionnaire they have been asked to state their first language and 
also say in which language(s) they mostly communicate outside school or with 
classmates outside the lessons. 

4 Curriculum and Student Assessment 

4.1 The Mathematics Curriculum and Syllabus in Mozambique 

An investigation of the mathematics curriculum was necessary in the course of the 
study for both, to see how much focus was on algebra and word problems, as well as 
for understanding what type of mathematical knowledge the students are expected to 
have so that the written mathematics test could be designed. 

The new mathematics curriculum in Mozambique, (MINED & INDE, 2007) and 
the syllabus (MINED/DNESG, 2004) stress the importance of developing skills in 
mathematical reasoning, including to use mathematical language and methods for 
solving problems that appear as not mathematical from the outset, including problems 
from other school subjects, such as physics and chemistry. The objectives also include 
solving word problems in the context of school algebra. This is often more of a mathe-
matical meaning making exercise. Also, the proper use of mathematical notations is 
stressed. In particular, the lower secondary school (first cycle of secondary education 
from 8th to 10th grade) mathematics and science curriculum general goals statement 
advocates among other objectives the competencies described in the following. 

The mathematics and science area as a whole aims to develop competences 
oriented towards knowledge about the natural world and also logical reasoning. The 
mathematics and science area is constituted by mathematics, biology, physics and 
chemistry. The learning of mathematics aims to develop, amongst others:  

“Logical reasoning in order to operate with appropriate concepts and procedures; 
The ability to communicate, to expose properties and definitions, as well as to 
transcribe mathematics content from symbolic language (formulas, symbols, tables 
and graphics) into common language and vice-versa; 
Skills such as: to sort, serialise, relate, represent, analyse, synthesize, deduce, judge 
and prove.  
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The pupils shall have the opportunity to develop the habits of rigour, precision, 
order, clarity, persistence, cooperation and proper use of mathematical language.” 
(Translated from PCESG6, (MINED & INDE, 2007, s. 43). 

In the light of the above stated goals for the lower secondary school, the mathematics 
syllabus in Mozambique specifies the general objectives. In the following those that 
are related to algebra, “real life” applications and logical reasoning are listed, as they 
are relevant in the light of the research questions of the study: 

1. Developing logical reasoning in order to operate with appropriate concepts and 
procedures. 
2. Recognising mathematics as powerful for solving problems from other disciplines 
and from everyday life. 
8. Solving problems in which the knowledge and skills are applied and acquire 
meaning in calculation operations, proportionality as well as percentage. 
11. Working with variables, equations and formulas in order to translate from 
common language into algebraic one and to use this in solving problems. 
12. Identifying functional relationships and their properties from diagrams, 
equations, graphics or other forms of representation to use these in modelling of 
practical situations. 
13. Collecting and interpreting data about situations from social and economic life of 
the country. 
(Translated from MINED & DNESG, 2004, s. 2 and 3) 

In the units related to algebra one finds the following description of the content: 

Grade Unit Subjects 

8 II 
X 

Linear equations 
System of homogenous equations with two unknowns 

9 

I 
III 
IX 
X 

Linear inequalities 
Functions type:  

Polynomials 
Quadratic equation 

10 
II 
IV 
V 

Quadratic function 
Exponential function 
Logarithmic function 

Table 5: Algebra content in lower secondary in Mozambique (compiled 
and translated from MINED & DNESG, 2004) 

Despite some formulations of objectives that suggest otherwise, the syllabus content 
has a quite strong internal classification, that is, the mathematical subjects are 
separated, and much focus is on procedures. There does not seem to be much 

                                              
6 PCESG – Plano Curricular do Ensino Secundário Geral 
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interdisciplinary learning objectives set up for mathematics. For example, in chemistry 
and physics the objects of learning are introduced in grade 8 through the use of 
problems that lead to linear equations and could be an occasion for introducing 
applications related to these subjects. 

The methodological recommendations presented in each unit also often suggest a 
procedural orientation and are directed to the teachers advising them in a very detailed 
manner how to teach a specific mathematical topic. There is no link or 
connection/relationships to other disciplines. The learner-centred approach advocated 
in the curriculum is not much visible in the methodological recommendations 
(Mutemba, 2010, p. 355). 

In relation to algebra, the following characteristics stand out in this curriculum: 

 The main general goals advocated in the mathematics curriculum programme 
point to the importance and relevance of algebra in school mathematics. The 
amount of topics that are based on algebra increases at grade 10 because of the 
range of tasks requiring knowledge in equations and inequalities. 

 From this curriculum and syllabus overview it is seen that, ideally, students in 
grade 10 are prepared to work on the following topics: solving expressions, 
equations, inequalities, homogeneous linear equations, and homogeneous linear 
inequalities and solve word problems leading to equations and/or inequalities. 

 The school algebra syllabus of the lower secondary grades (grades 8 – 10) does 
not explicitly mention tasks for describing and analysing patterns both numer-
ically and with an algebraic formula; ‘pattern identity’, such as linking a 
diagram to a formula appears in the 10th grade predominantly in the descriptive 
statistics chapter. 

 The mathematics syllabus of the lower secondary grades devotes altogether 
46% of the scheduled lesson time to algebraic content. 

Consequently, a focus on students’ skills in theoretical reasoning, including logic, in 
relation to success in school algebra is justified. As in other contexts, school algebra 
works as a gatekeeper for higher academic training in Mozambique. The type of 
school algebra that the students are supposed to master in grade 10, according to the 
curriculum goals, was taken as a base for constructing the written mathematics test.  

4.2 Regulation of Evaluation of General Secondary Education 

Student assessment is, except for the final examinations in the cycles, teacher or 
school based. In each school a coordinator together with the subject teachers develop a 
written examination for each subject in the school. The students’ test results in 
addition to their participation in classroom activities and completion of homework 
forms the basis of the marks given by the teacher. 
The present study intends to link students’ success and strategies in solving different 
types of algebra-related tasks to their achievement at school, especially in school 
mathematics. Consequently it is useful to have a look at school marks, particularly in 
the subjects determining whether students pass or drop out. In addition, some 
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background information about the criteria to pass and progress in a grade or cycle is 
relevant for the study.  

According to MINED (2010) student evaluation should consider various 
parameters used the teacher, including observation, questionnaire, interview, 
homework, written tests, laboratory experiments, project elaboration and 
implementation, research report seminaries, student notebooks control and final 
exams. 

The final exams are meant to evaluate acquired knowledge, capacities, abilities 
and attitudes developed along the learning process and contribute to a student’s final 
classification in the discipline, curricular area or across all disciplines. The exams 
occur in the final grade of a cycle, where lower secondary school is a cycle composed 
by 8th, 9th and 10th grade and upper secondary school is a cycle composed by 11th and 
12th grade. The exams are thus in the 10th and 12th grade, respectively. The final exams 
are always in written form in all main disciplines. At secondary school there are no 
exams in sports, ITC and optional disciplines. The following table shows the subjects 
with final exams: 

Cycle Grade Disciplines 
I 8 to 10 Portuguese, English, History, Geography, Physics, 

Chemistry, Biology, Mathematics 
II 
 

11 and 12 
 

Portuguese, English, History, Geography, Introduction to 
Philosophy, French, Physics, Chemistry, Biology, 
Mathematics, Design, Descriptive Geometry 

Table 6: Subjects with final exams 

At 10th grade the student, if admitted to the exams, is submitted to eight disciplines and 
at 12th to a minimum of five, of which three are out of a common area, and the 
compulsory subjects are Portuguese, English and the third being either Mathematics or 
Introduction to Philosophy. In a specific area it is compulsory be submitted to 
examination in at least two disciplines.  

The uniformity of the final exams is a consequence of their being the direct 
responsibility of the Ministry of Education and they are conceived and elaborated for 
all public and private schools of each cycle and level. The exams’ contents weight of 
each cycle in the following proportion/percentage: 

 Grade  8-9th 10th 
Cycle I Contents 30% 70% 
    
 Grade  11th 12th 
Cycle II Contents 30% 70% 

Table 7: Weight of content from cycles in the exams 
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4.2.1 Dispense and Admission to Exams 

There are rules of evaluation that decide in which cases a student is dispensed, 
excluded or admitted to exams. The requirements for dispense or admission described 
in the tables below are based on the classification schemes for the marks, which are on 
a scale from 0 to 20, that are presented thereafter. 

 
 
 
 
 
Cycle I 

Globally dispensed 
 Global average in the cycle equal or greater to 14 marks 
 Average per discipline in the cycle not less than 10 marks 

Dispenses per training area 
 Global average in the cycle per area equal or greater than 14 

marks 
  Averages in each discipline of the cycle in the subject area not 

less than 10 marks  
Cycle II Average in the cycle per discipline equal to or greater than 14 marks 

Table 8: Prerequisites for dispense from exam 

 
 
 
 
 
 
Cycle I 

 Global average of the cycle equal or greater than 10 with positive 
marks in whole disciplines 

 Global average of the cycle equal or greater than 10, with 
maximum three marks not less than 8, i.e. if the global average is 
equal or greater than 10 and the student has three marks less than 
10 but equal or greater than 8 in three disciplines, he/she is 
admitted to exams 

 By training area if in this the average is equal or greater than 10 
and the student presents maximum two marks disciplines not less 
than 8 

 The student must be evaluated in all cycle disciplines in case of 
global admission or in all disciplines of area training in case of 
curricular area  

Cycle II The student is admitted to exams when the average mark per discipline 
is equal to or greater than 9 

Table 9: Prerequisites for admission to exam 

There are also rules for being allowed to progress to a higher grade in the cycle, 
displayed in the table on the next page. These rules are quite complex, as are all the 
other regulations from student evaluation. All comments made about the students’ 
success in school and about their marks have to be seen from the background of these 
regulations. Some of the students are in fact repeating the grade they are in. 
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I Cycle 

 Progress from a grade to another the student having the global 
average equal to or greater than 10, with positive marks in all 
disciplines 

 Exceptionally the student can progress having maximum two marks 
less than 10 and equal to or greater than 8 

 In the optional and professional disciplines the student will progress 
with the minimal average 10 marks 

 
 

II Cycle 

 In this cycle the progress is per discipline and the student is required 
to have the mark average equal to or greater than 10 in each 
discipline of the study plan 

 From 11th to 12th grade the student who obtained two discipline 
marks less than 10 will also progress but cannot be registered in the 
subsequent subjects in grade 12 

Table 10: Progress to the next grade in the cycle 

4.2.2 Marks 

The classification scale for the student performance ranges from 0 to 20 marks with 
the following official description: 

Designation Scale Student performance 
Excellent  19-20  Demonstrates in excellent form the required 

competences 
 Follows rigorously the program and plan requirements 
 Applies successfully in new situations acquired 

knowledge, abilities and attitudes  
 Shows solid and vast knowledge, abilities, skills and 

required attitude and critical spirit  
Very Good 17-18  Demonstrates in excellent form the required 

competences 
 Follows rigorously the program and plan requirements 
 Solves tasks demanded independently, i.e. not dependent 

of the teacher 
 Has independent reasoning, coherent and critical  

Good 14-16  Confident in the required competences 
 Follows the program and plan requirements with little 

mistakes and errors 
 Has good knowledge, abilities and attitudes 

Satisfactory 10-13  Demonstrates satisfactory required competences 
 Follows satisfactory the program and plan exigencies 
 Has satisfactory knowledge, abilities and attitudes 

Unsatisfactory <10  Demonstrates unsatisfactory the required competences 
 Low performance and needing to improve it, many 

mistakes/errors and not self-confident 

Table 11: School marks 
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The school year is divided into trimesters. There are specific rules that describe how 
the average marks in each subject for trimesters, for the year and for the final marks 
are derived. Some calculations are defined by formulas. Written tests are to be 
weighted more (60%) than other forms of evaluation (40%), such as observation, 
homework, laboratory, seminaries, and research reports. For practical subjects the 
weights are different. The trimester average marks are abbreviated as AT. From these, 
the arithmetical mean (FA) marks, given per discipline and per cycle, are calculated. 

 Grade Annual 
average 

% FA of the cycle 

 
CYCLE I 
 
 

8th  
9th  
10th  

M1 
M2 
M3 

20 
20 
60 

 
FA 0.2 M1 0.2 M2 0.6 M3 
    

CYCLE II 11th  
12th  

M4 
M5 

30 
70 

FA 0.3M4 0.7M5  

Table 12: Average (FA) marks per subject 

The annual average refers to the arithmetic mean of the three marks from the annual 
trimesters. The final mark in grades with exams corresponds to a weighing of 70% of 
the FA of the cycle, and of 30% of the exams mark. 
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5 Theoretical Orientation  

The study is set out to consider the social and cultural context where the learning and 
teaching processes occurs. The context includes language and the social reality, which 
cannot easily be separated and each has its specific particularities. The inseparability is 
grounded in their interdependence and in the role of language to express the culture, 
and it is necessary to consider the perspective in which the language is used. Using 
Halliday’s (1978) approach in which a culture is itself a semiotic construct, language is 
one of the cultural constituents of the semiotic systems. This means that language as 
social semiotic is interpreted within a socio-cultural context in which culture is 
considered in semiotic terms.  

 A classroom can be viewed as a social context in which mathematical knowledge 
is negotiated and constructed (Bauersfeld, 1992; Jablonka, 2011). It is in the classroom 
where the teachers and students interact and share perceptions in specific 
circumstances constituting a socio-cultural context. Considering the social nature of 
mathematical knowledge construction in classrooms, the language tool in a broad 
sense (for everyday communication, as well as mathematics learning or teaching, i.e. 
specific signs, rules, patterns) is required as part of those semiotic systems7 that 
constitute a culture. The learning of school mathematics presupposes the initiation of 
students into a specific discursive practice, which involves the signs and rules of 
school mathematics (Gellert, 2009). In the cultural context of this classroom there are 
constraints imposed by the curriculum and/or syllabus, which must be taken into 
account by teachers and students. In other terms, the classroom mathematics 
discourses are hierarchical requiring an apprenticeship: they position people as 
initiated or apprenticed. As the relationship between the initiated and the expert is a 
pedagogic one, and these discourses are rich in language (Lerman 2006, s. 8), both the 
students and the teacher are subjected to these circumstances. However, since the 
classroom is not the entire socio-cultural context of the students, it is necessary to 
consider also students’ environment out of school.  

Within his structural perspective, when discussing the relations between rules and 
practices, Bernstein makes a distinction between different modalities of pedagogical 
practice, depending on the explicitness of the ‘what’ and the ‘how’ of the transmission 
of knowledge (Bernstein, 1990). An invisible pedagogy is characterized by a weak 
framing over the knowledge criteria, i.e. the students need to figure out by themselves 
what is counted as an accepted knowledge production in the classroom, as well as over 
the hierarchical (or regulative) rules, pace and sequencing (or discursive rules, 
including evaluation criteria). This is often linked to a competency approach to 
assessment. In a visible pedagogy, there is a strong framing over the criteria and a 
more performance oriented evaluation system, producing more strongly differentiated 

                                              
7 A semiotic system is defined by three components: (1) A set of signs; (2) A set of rules 

for sign use and production; (3) An underlying meaning structure, incorporating a set of 
relationships between these signs. (Ernest 2008, p. 68 cited by Gellert, 2009, p. 44)  
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skills. By the different modalities of pedagogic practice “present class inequalities are 
likely to be reproduced” (ibid., p. 196). Clearly, the invisible pedagogic practice may 
stratify the access to vertical discourse8 depending of students’ social class. That is, 
where the pedagogy practice is invisible the students who have acquired a more 
elaborated language out of school (for example at home) find that rules and regulations 
of school discourses are more familiar to them than for those students whose language 
is more restricted (Lerman, 2006, p. 8). Such considerations lie behind the study aim to 
explore the students’ engagement with algebraic symbolism and their achievement in 
school mathematics n relation to their socio-economic and language background.  

For this purpose the research also draws on Halliday’s systemic functional 
linguistics (Halliday, 1978), in particular the conceptual framework that represents the 
social and semiotic environment in which people exchange meanings. In developing 
the notion of ‘context of situation’, Halliday (1989, p. 14) describes three integrated 
features field, tenor and mode of the notion ‘context of situation’: 

“The FIELD OF DISCOURSE refers to what is happening, to the nature of social 
action that is taking place: what is that the students are engaged in, in which the 
language figures as some essential component? 

The TENOR OF DISCOURSE refers to who is taking part, to the nature of the 
students, their statuses and roles: what kinds of relationships are obtain among the 
students (and teacher), including permanent and temporary relationships of one kind 
or another, both the types of speech role that they are taking on in the dialogue and 
the whole cluster of socially significant relationships in which they are involved? 

The MODE OF DISCOURSE refers to what part the language is playing in what it 
is that the students are expecting the language to do for them in that situation: the 
symbolic organisation of the text, the status that it has, and its function in the 
context, including the channel (is it spoken or written or some combination of the 
two?) and also the theoretical mode, what is being achieved by the text in terms of 
such categories as persuasive, expository, didactic, and the like.” 

Interpreting the field and the tenor of the discourse permits seeing that in school 
mathematics classrooms there is a typical focusing on the mode, i.e. the role of each 
type of language used in what and which instances and how. Halliday’s framework is 
appropriate here because it deals with language as a social semiotic, which is of 
importance for the present study. Halliday defines a concept of relevance for this 
thesis, i.e. a register, and in particular mathematics register: 

A register is a set of meanings that is appropriate to a particular function of language, 
together with words and structures which express these meanings. We can refer to 
‘mathematics register’ in the sense of the meanings that belong to the language of 

                                              
8 Vertical discourse is that which is acquired in formal schooling and involves progres-

sion over an extended period of time resulting in the acquisition of context independent 
knowledge – reminiscent of the elaborated code (Bernstein, 2000, cited in Dowling (Dowling 
P. , 2008), p. 8)  
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mathematics (the mathematical use of natural language, that is: not mathematics 
itself), and that a language must express if it is being used for mathematical 
purposes. (Halliday 1978, p. 195) 

Later the term register is defined in terms of the key concepts field, mode and tenor: 

A register is a semantic configuration of meanings that are typically associated with a 
particular situational configuration of field, mode, and tenor. (Halliday & Hassan, 
1989), p. 38) 

In the context of the present study the school mathematics register is embedded in 
Portuguese. In other words, this means it would not automatically be easier for the 
students to do mathematics in their first language if this is not Portuguese. 

One of the key parts of the study is to analyse students’ approaches, involving the 
ability to switch focus from a discourse of everyday language (including some mathe-
matical notions) to a school mathematics discourse. One could state that in Halliday’s 
terms, this move from everyday language to the specific school mathematics 
(algebraic) register is changing the focus from the field to the mode, as the importance 
of what is being discussed is overshadowed by how it is discussed. In Bernstein’s 
terms the move is an instance of recontextualization, where the pedagogic discourse 
sets up the principles by which the knowledge is being transmitted: 

It is recontextualizing principle which selectively appropriates, relocates, refocuses, 
and relates other discourses to constitute its own order and orderings (Bernstein, 
1990, p. 184). 

As an example, analytic geometry was developed within a mathematical discourse 
before it became a content issue in school curricula, changed dramatically in relation 
to the original discourse by a process of recontextualization9. Here, more or less easily 
identified agents in different contextualizing fields influence this process. Bernstein 
makes a distinction between an official pedagogic recontextualizing field (ORF), 
created and dominated by the state and its selected agents, and a pedagogic 
recontextualizing field (PRF) consisting of teachers, researchers, private research 
foundations, etc. He argues that the promoted discourse of ORF depends upon the 
dominant ideology among the agents of the field, while the discourse within the PRF 
gives/permits a relative autonomy to implementers’ context (teachers, researchers, 
classrooms, social status and practices, culture, etc.). This means that the policy 
makers (agents in the recontextualizing fields) create a specialised discourse for what 
is to be achieved in a specific knowledge area or discipline (Bernstein, 1996, p. 52), 
while the implementers constrained by their own context again recontextualize the 
discourse finding the appropriate mode (which may weaken the strength of the 
classification of the discourse). When a specific subject area or specialised training 
(technical training, engineering, architecture, education, agriculture, arts, etc.) uses 
mathematics it will be recontextualized according to a particular purpose and 

                                              
9 A common outcome of such process is seen in the teaching of the equation of the 

straight line, with its special forms, symbols used, and types of tasks given to students. 
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orientation. Mathematics curriculum conceptions are in some way products of a dual 
recontextualization into school mathematics: (1) as a result of a subordination of the 
practices of generating new mathematical knowledge to the pedagogic and didactic 
principles of the transmission of knowledge, and (2) of recontextualizing vocational, 
domestic and leisure time activities by subordinating them to a mathematical gaze 
(Jablonka & Gellert, 2010). This dual curriculum recontextualization might amount to 
constructing a socially biased and self-referential hybrid between domestic and 
mathematical knowledge. Different pedagogic choices, with focus on investigations 
and problem solving, on ethno-mathematics, mathematical modelling, or critical 
mathematics literacy, necessarily implicate different potentials, pitfalls and 
discriminations for different social groups as they differ in the accessible knowledge in 
classroom and in how this knowledge is accessed (Jablonka E. , 2009, s. 33). 

The recontextualization issue of switching the focus from mathematical everyday 
language to school mathematics can be interpreted in terms of a transition from 
horizontal to vertical discourse10. This implies a switch to a discourse with a focus on a 
specialised mathematics register, for example that in school algebra. Dowling (2008), 
in a critical development of Bernstein’s (2000) distinction between vertical and 
horizontal discourses, uses the concept of discursive saturation, distinguishing high 
discursive saturation11 (DS+) and low discursive saturation12 (DS-). The discursive 
saturation describes the extent to which a practice is regulated by explicit principles. 
The discursive here refers to the domain of the linguistic actions of a practice. As an 
example with low discursive saturation, craft usually does not include many explicit 
explanations and the utterances are context dependent. When a practice is more 
regulated with linguistic means, where meanings are less context dependent, it exhibits 
a high discursive saturation ”because there is a relatively high level of saturation of the 
non-discursive by the discursive” (Dowling, 1998, p. 32). 

The switching from DS- dominated by everyday practices and presented in public 
domain text to DS+ which is consistent and presented in esoteric domain, is switching 
of the focus from mathematical everyday language to school mathematics. The explicit 
principled parts of school mathematics activity in the esoteric domain rely on the 
mathematics register.  

Dowling also introduces a classification system that differentiates between 
signifier and signified in relation to the distinction between domestic practices and 
mathematical practices, useful in developing the tasks used for this study. The domains 
are displayed and explained on the next page. 

                                              
10 A horizontal discourse entails a set of strategies which are local, segmentally organ-

ised, context specific and dependent, for maximising encounters with persons and habitants. 
A vertical discourse takes the form of a coherent, explicit, and systematically principled 
structure (see Bernstein, 1999, p. 159). 

11 A practice heavily dominated by explicit principles, and a strategy that is consistent 
with explicitly principled practices. 

12 Domestic practices substantially involve tacit knowledge. 
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Expressions (signifiers) 

Content (signified) 

I+ Iˉ 

I+ Esoteric Domain Descriptive Domain 

Iˉ Expressive Domain Public Domain 

Table 13: Domains of school mathematics, table adapted from Dowling 
(2007, p. 5). I+/-  represents strong/weak institutionalisation 

The practice of school mathematics varies in terms of the strengths of institu-
tionalisation (or classification) of modes of expression and of the content. The esoteric 
domain of the practice is when the expression and the content are both strongly 
institutionalised (I+), which is a non-negotiable (i.e. non-arbitrary) part of school 
mathematics.13 When expression and content are weakly institutionalised (Iˉ) it is the 
public domain of the practice.14 The latter is arbitrary as a teacher can choose between 
different everyday activities for the students to mathematise in order to move, to get 
access, to the esoteric domain. In this process, the expressive and/or the descriptive 
domains can be used as intermediate “bridges” for this switch from the everyday to the 
mathematical (often algebraic). Thus, the switching from the DS- dominated everyday 
practices presented in public domain text to a DS+ mathematical practice which is 
consistent and presented by esoteric domain text, involves a switch of the focus from 
(mathematical) everyday language to school mathematics discourse. The explicit 
principled parts of school mathematics activity in the esoteric domain rely on the 
mathematics register. 

Resuming the perspectives above, it is seen that being able to use the algebraic 
mathematics register is crucial for the descriptions of algebraic competence. Even 
authors who do not use this concept focus on algebraic notation (MacGregor & Stacey 
1997) and describe algebra as a symbolic and a representational system (Wheeler, 
1996), and stress the importance of symbolism as a way to condense the presentation 
of an argument (Charbonneau, 1996) 35). 

Since the central point is a recontextualization in terms of switches of register, 
then, in some cases, when a mathematics task is presented in public domain text, the 
students need to go through the descriptive domain / expressive domain to end in the 
esoteric domain, written in school mathematics (i.e. a mathematics register). This is a 
complex process, particularly when the medium of instruction is not the first language 
of the students, which they often predominantly use in their everyday contexts. 
  

                                              
13 The task ’Solve the equation’ is an example of an esoteric domain text.  
14 Examples of public domain texts are many common word problems. See also 

Dowling’s example ”The Birthday Party” (2008, p. 7). 
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6 Research Design and Methods 

6.1 Introduction 

The study uses a combination of qualitative and quantitative data-generating instru-
ments assuming that, as stated by authors such as Lawrenz and McCreath (1988) and 
Miles and Huberman (1994), (i) the combination can enable a confirmation or 
corroboration of each other via triangulation; (ii) it makes possible an elaboration or 
development of analysis, providing richer detail, that is, the results of the first method 
can inform the second’s sampling; (iii) quantitative methods can ‘persuade’ the reader 
trough de-emphasizing individual judgment and stressing results that can be 
generalized while the qualitative research methods persuades trough rich strategic 
comparisons across subjects, thereby overcoming abstraction inherent in quantitative 
studies; (iv) during analysis, quantitative data can help, by showing the generality of 
specific observations, and verifying or casting new light on qualitative findings.  

And the qualitative, on the other side, data can help validating, interpreting, 
clarifying and illustrating quantitative findings. The combination of approaches in 
educational and social research is advantageous in sense that “…quantitative work can 
supply the ‘what’ and the ‘how many’ while basic qualitative work illustrate ‘how’ 
and ‘why’” (Gorard & Taylor, 2004). Dowling and Brown (2010) highlight the high 
degree of coherence in the quantitative approaches imposed by the probability theory 
(particular theoretical framework), which enables reliability and generalisation with a 
high degree of consistency and transparency. But they also state that it is weak in 
terms of validity while qualitative approaches do not impose probability theory, or not 
even necessarily the structure of the natural number system, on their settings and 
thereby they lose both the power and the rigidity attached to quantitative methods. 
They recommend “…then the best option will often be for a dialogical use of a 
combination of qualitative and quantitative methods.” (p. 89). McMillan & 
Schumacher (1993) assert that tests, when used alone, have certain disadvantages: with 
such instruments there is no possibility of asking subjects clarifying questions 
immediately after a particular opinion has been given, and they are static providing no 
information about the stability and dynamics of the subjects.  

To compensate for the kind of disadvantages discussed, a semi-structured 
interview was developed by the researcher in order to identify and further explore the 
roots of the specific misunderstandings in students’ use of algebraic language or its 
absence. Thus, after collecting data from the written test used in the study five students 
were interviewed. The selection criteria for these students included success in the 
written test, main language, social background and gender. With the test, a 
questionnaire was given to the students to help identify their socio-economic 
backgrounds and the language they use in everyday contexts as well as the language 
they acquired as their first. The data from these questionnaires have to be aggregated 
by quantitative means. In the process of getting access to a school setting, an interview 
with the dean was done. This interview also revealed her views about the cultural 
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context and the students’ potentials. An additional interview with the pedagogic 
coordinator aims to lead to access to teachers, students, timetables and schedules, at 
least concerning the teaching and learning process at the school. In addition, some 
students have been shortly interviewed about their aspirations. 

The combination of approaches has been chosen for the study because it should 
bear the qualities of being investigative. The qualitative approach is dominant in the 
study and the analysis itself is mostly qualitative in nature.  

6.2 Overview of the Study Design 

The research design is, in all studies, a fundamental determinant to achieve the 
purpose pursued. The research design of this study was preceded by a pilot phase, 
which brought an extended understanding about some of the instruments to be used 
and about how to develop further the design of the study. Details of the instruments 
will be included and /or discussed below and also in the report of the outcomes. It will 
also be commented on how the study design was developed in relation to the pilot 
study. 

The pilot phase was necessary because in the context of the study. The written test 
with contextualized and pure mathematics tasks could not be taken from previous 
studies. It had to fit to the curriculum as well as to the context of the school and the 
country. In addition, usual measures for social and economic background could not be 
applied without adaptation because of the specific economic situation in Mozambique. 
Also the fact that Portuguese is the language of instruction and that speaking it at 
home is linked to status, had to be taken into account. 

For the pilot study 62 students were selected in a secondary school in a big town. 
They were given a background questionnaire and a written test. Pilot interviews were 
deliberately not included because it was at end of academic year and the 10th grade is 
the terminal class of low secondary school (I cycle), and students were involved in 
preparing the final examinations. 

The time line for the different parts of the study design is outlined in diagram 
below.  
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Figure 1: Overview of the study 
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6.3 Overview of Data Collection Instruments 

In the following, all the main instruments used are shortly described as well as their 
relevance. More details concerning these instruments will be described in Section 6.7. 

Background questionnaire 
The purpose of the background questionnaire was the need to identify aspects of 
students’ background. Taking into account the outcomes of the pilot study, it was 
necessary to have a small guide for the interpretation of questions related to socio-
familiar aspects, particularly about guardian activities, housing and household, and 
distance estimation from school. It was also necessary to enlarge a range of options in 
the guardian activities field, allowing the students to find more alternatives to tick. 

Written test 
A written test for approaching the research questions comprised a set of tasks covering 
problem solving skills including arithmetical skills, understanding of ordinary 
language, understanding of the contextualization in terms of school of algebra of a 
given word problem, the ability to translate word problems given in ordinary language 
into algebraic notation.  

After the pilot test (see Appendix II), it was necessary to redesign some of the 
items, while others could be kept unchanged. The following features remained or were 
changed: 

 Keep item 1 exactly as it was presented in the pilot test 
 Remove item 2 and re-writing it so that it resembles the structure of the item 1 

in words to be translated into symbolic language and then solve it 
 Change the movie task in terms of ticket prices, considering the real costs 
 Remove item 4 about poultry activities because it was extremely procedural 

and did not contribute to achieve any purpose of the study 
 Include two more items that require the notion of fixed and unknown variable; 

also include a description of daily activities to be mathematically interpreted 
and vice versa (contextualizing a symbolic expression) 

The information gained from the pilot study about the relation between the students’ 
background indicated that some more information is needed for achieving an 
interpretation of the data that can help to approach the research questions. To this end, 
the student interviews and a group task about logical reasoning were developed and it 
was decided to collect students’ school marks. 
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Interviews 
Four sets of interviews were conducted in the study: 

 Clinical interviews about the students’ solutions in the written test items 
 Interviews about students’ aspirations after concluding upper secondary school 

12th grade 
 An interview with the school dean to better understand the local setting and 

how it functions 
 An interview with the school pedagogic coordinator who deals with the 

teachers, students, timetables and all teaching and learning processes at school 
The purpose of the clinical interviews was to identify the source and origin of the 
students’ difficulties (language, mathematics skills, etc.) and to understand in depth 
students’ reasoning and procedures when solving the written test. Interviews about 
students’ aspirations were made in order to enrich and complement students’ 
background aspects through questions deliberately not considered in the written 
questionnaire, as students’ backgrounds influence their future choices and ambitions 
(or foreground in the terminology of Skovsmose, (2005)). In the present context it 
seemed relevant to know something about the students’ aspirations by asking about 
their ambitions and dreams for the future. 

Group task about logical reasoning 
It was decided to select some students to solve a logic task in groups, based on reason 
that the theoretical sources employed for this study can link the disposition to engage 
in formal algebraic mathematical reasoning with the disposition to ignore contextual 
features of a “story”, and that this disposition is linked to the students' background. 
The purpose was to identify the students’ recognition and realisation rules, i.e. the 
perspective in which they will discuss the task - in a local and practical context or in 
the school context, which resembles an approach from the perspective of logic. 

Students’ Marks 
It was found useful to collect students’ marks at the school in all eight main disciplines 
of lower secondary school (Portuguese, English, History, Geography, Physics, 
Biology, Chemistry and Mathematics) as it is necessary to interpret the students’ 
performance on the written test by looking at her/his school marks based on the know-
ledge of the curriculum. Greater attention is particularly given to Portuguese and 
Mathematics since the first is the medium of instruction then determinant for achieve-
ment, and the last linked to the research field. The marks also inform on the official 
success in school mathematics, independently of the success in solving the tasks from 
the test used in the study. 

6.4 Sample 

In the whole study a total of one hundred twenty two (122) students were involved in 
different phases of the study. In the pilot phase sixty two (62) students filled in the 
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background questionnaire and submitted solutions to the written test items, while in 
the main phase there were sixty (60) students that filled in the background 
questionnaire and did the written test, but among these only forty one (41) students 
returned the test responses. In this group five (5) students were selected for clinical 
interviews, eight (8) for complementary background questions comprising: i) an 
interview about student aspiration at the end of high secondary school and ii) solving a 
logic task in small groups. Then for the main study it is more reasonable to consider 
the forty-one (41) students as N=41 full participants.  By giving the written test items 
to a sample of sixty students, one attempt was made to have some statistics and more 
options/alternatives in selecting interviewees.  

6.5 Selection of the Area, School, Grade and Students 

The following criteria influenced the selection of the study site: 

 A public secondary school (less expensive, no restrictive, acceptable infra-
structure, willingness), 

 a school situated in a semi-rural area and not too far from the town (condition to 
have mixed social status at school and /or classroom), 

 a school easily accessible by road, even during rainy seasons, and 
 researcher familiarity with the local languages spoken in the site and habits 

All these criteria were crucial for the selection of the school because: 

 Looking for a public secondary school is not restrictive as the admission does 
not depend of socio-economic status. In principle it is possible to find students 
with different social status within such schools. In addition, the public school 
normally represents the real situation of the educational system in a country, 
particularly in developing countries. 

  By looking for a school in a semi-rural area but not far from the town, there is 
a major probability to identify the potential students in terms of social status 
diversity, guardian professional activities, and main and most spoken 
languages. Another advantage is a high possibility to find teachers who are 
scientifically and pedagogically trained and more involved in the teaching 
activities. Considering schools situated in remote areas, skilled teachers often 
do not accept/like go to there, preferring to find better opportunities in bigger 
cities.  

 The relevance to have the accessibility as one of criteria is due to the fact that in 
the rainy season there are some districts that are inaccessible by road. 

 Being familiar with the languages spoken in the site and with the local habits 
are advantages because it allows to communicate through these instruments, 
thus making it more easy to explore learners’ reasoning or task interpretation. 
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6.6 Procedures to Access the School and the Students 

The selection of students was a top-down process starting from the University, going 
through the Ministry of Education, Provincial Education’s Institutions, District Educa-
tional and finally getting at School. This process is being described by the following 
description, with a schematic overview in Figure 2 (next page). 

The access to the school was granted through the educational institutions of the 
Government. I obtained a formal letter (credential) from the institution office - 
Eduardo Mondlane University (UEM) in Maputo exposing the purposes to contact 
schools. I submitted the credential to the Ministry of Education via the Secondary 
Education Department, requesting to conduct the study in a Secondary School in 
Maputo Province. The person in charge at the Department after having listened and 
agreed with my purpose, consulted the peers at the Mathematics Section in the 
Ministry and proposed an appropriate school satisfying the proposed criteria. He gave 
a permission letter to go to the school, first passing from the Provincial Directorate of 
Education through the Pedagogical Department, where the letter from the Ministry of 
Education was signed to provide the necessary permission to contact the District 
Education Directorate. The head of the Directorate signed the letter that allowed me to 
contact the head of the chosen school. 

I met the dean at the school and explained the study purpose in details. The dean 
was cooperative and kindly agreed to collaborate. After explaining the features of the 
classroom required for the study, the dean selected it and delegated the pedagogic 
coordinator to follow up the process that had been initialized.  

The process to access the school was long and complex and some of the reasons 
related to this situation are the following. 

 For a long time the educational system in Mozambique has utilized “a top-
down” and very formal process to contact schools. It was not permitted to 
contact any school without prior permission from educational leaders at a 
higher level. 

 To be accepted to the Ministry of Education it was imperative to take a formal 
letter from the work place, explaining the aims of the study. The Pedagogical 
Department of Provincial Directorate of Education works directly with 
secondary and tertiary schools. This contact was helpful to identify the school 
according to the criteria described above. 

 To find collaboration with local structures was essential, as otherwise the head 
of the school, the teachers and the learners could possibly find it suspicious 
seeing someone strange to the school interfering in their normal work routine. 

  



 35 

Figure 2: Procedure to get access to the school and students 
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6.7 Data Collection Instruments 

The development of the instruments used for data collection constitutes one critical 
part of the research, as there is a risk to get data that are not appropriate for the study 
purpose. For the present research the following instruments were defined: 

 Background questionnaires 
 Mathematics written test items 
 Interviews 
 Logical task (solved in small groups and tape-recorded) 

As each of the above instruments has a specific role and purpose in the data collection 
process, a description and characterisation of these instruments will be provided in the 
following sections. 

6.7.1 Construction of the Background Questionnaire 

To acquire knowledge about the students’ backgrounds is important for this study but 
is also a kind of inquiry that requires respect and sensitivity. Therefore it was 
necessary to design the questionnaire with care, and get advice from experts working 
in demography, sociology, anthropology and linguistic areas as well as in educational, 
agrarian and social statistics. The background questionnaire construction process 
followed these steps: 

 Inspired by the model of general census in Mozambique, the first draft was 
discussed with two statisticians working in the Statistics National Institute -
INE15, an institution involved in the statistics system of the country.  They gave 
input regarding technical and format aspects. 

 The second draft was discussed with a senior officer working at the Ministry of 
Agriculture, Directorate of Agrarian Economy. This discussion was relevant 
because his department is collecting data in the communities, which require 
specific and complex care involving privacy aspects. 

 The third draft was simultaneously submitted to a sociologist, an anthropologist 
and a linguist working at Eduardo Mondlane University in social studies and 
research. Their contributions were fundamental because of the nature of the 
questions in the background questionnaire. 

 The fourth and last version was tested in Maputo City, where one mathematics 
teacher in a lower secondary school was asked to administrate the questionnaire 
in one of his classrooms. After analysing the students’ difficulties a short guide 
was elaborated to facilitate the process of filling in the questionnaire. 

The questionnaire aims to identify some relevant aspects related to the students’ socio-
economic status. For this purpose the questionnaire (Appendix I) to be filled in by the 

                                              
15Instituto Nacional de Estatística 
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students was conceived. The questionnaire was composed in two parts, of which the 
first refers to personal details and the second to socio-familiar aspects. The personal 
details part allows getting information about: 

 Gender – an issue largely discussed everywhere and particularly in Mozam-
bique because in many families girls are not given priority to receive 
schooling. This occurs with high incidence in countryside and in families with 
low incomes, i.e. disadvantaged families. 

 Range of age – this is an important question/data to see how many students are 
in the appropriate age for the degree/grade of the schooling. 

 Birth area – considering the birth area (urban, suburban, or rural) can 
contribute for accessing the school and/or the modern social infrastructures and 
technology. 

 Language – this is a relevant field in the particular case of Mozambique, where 
mother tongues of the majority are different of the medium of instruction –
Portuguese. In the area of the present investigation only 27.7% inhabitants are 
first Portuguese speakers. Asking the participant about his/her first language 
and the language mostly used to communicate, would be helpful to get an idea 
of a student’s proficiency in the medium of instruction. To some extent, the 
real situation of the country is that being a speaker of Portuguese as mother 
tongue attributes to a certain social status. 

The second part of the questionnaire permits to gain information about the partici-
pants’ socio-familiar conditions. These are determinants to attribute a socio-economic 
status to each participant. The socio-familiar aspects part is crucial and has a large 
number of questions and variables to facilitate and make more understandable the 
characterisation of the status of the participants. In this part questions are asked about: 

 Guardian – this field gives six options to the respondents and there is a separa-
tion into father and mother instead of parents. This is because in Mozambique 
the number of families headed by females is increasing. In this particular 
district 36% of families are headed by females, according to the population 
general census 2007. 

 Professional activity of parents and/or guardian – this is the largest field in 
including many questions and options. The large range of options (fourteen) is 
devoted to those working on their own account, and punctuation is given for 
each option. 

 Housing – the housing field including questions about the type of material used 
and house infrastructures seems helpful to position participants’ status; the 
punctuation is attributed for each kind and situation as presented in section 
below. 

 Meals – information about the daily meals should be one of the indicators of 
status, including time available to have meals and cases where some may not 
have all meals by different reasons. 
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 Household – The number of members in the family can also be an indicator of 
participants’ social status, considering that low social status tends to be more 
common for large families. 

 Distance school/home and transport – The variable distance from home to 
school itself does not give useful information but relating it to the transport 
used to arrive to school is significant.  

6.7.2 Construction of the Test Items Linked to School Algebra 

In this study, the focus is on what has been called abstract reasoning or engagement 
with decontextualized language, which is most prominent in dealing with school 
algebra. One central dimension stressed by research is that students need to understand 
the different meanings the concept of a placeholder can take (variable, unknown, 
parameter etc.), and skills to deal with these in various contexts, taking into account 
that “the use of letters allowing a generalization of problems is considered a 
fundamental step in the passage from arithmetic to algebra” (Furinghetti & Paola, 
1994, s. 369). 

In conceiving the written test items it was necessary to analyse the school algebra 
curriculum, syllabus and textbooks of lower secondary school (see Chapter 4, Section 
4.1). In the curriculum in Mozambique, the notion of variable (often the letter x) can 
represent a fixed unknown (as in an equation such as 3x+2 = x+1), a varying 
(unknown) number within a range (such as the dependent or independent variable in a 
functional expression such as f(x)=2x+3, 0<x<5), or a generalised (unknown) number 
describing a ‘pattern’ or ‘law’ (such as a+b=b+a, or (x2)2=x4). Also, the students are 
required to understand the concept of structural equivalence and the meaning of the 
equality and inequality signs, which is fundamental in understanding algebra. 

The second step in constructing the test was to elaborate a test covering contents 
from 6th to 10th grade, some of them requiring only common sense reasoning or both 
(see theoretical orientation). The proposed tasks were discussed with some secondary 
mathematics teachers. After this, the items were discussed with two mathematics post-
graduate students, three mathematics lecturers, and three mathematics education 
lecturers at Luleå University of Technology (LTU) in Sweden and with mathematics 
education lecturers at Eduardo Mondlane University (UEM) in Mozambique. This 
discussion strategy was used to make sure to construct mathematically and 
educationally ‘sensible’ tasks from the perspective of mathematics teachers. 

According to the research questions the purpose of the tasks was to investigate to 
which type of school mathematical knowledge from algebra the students have access 
in relation to their socio-economic and language background. The mathematical 
substrate of the tasks in the test was chosen to be on a low level in relation to the 
curriculum, except for one task. This was because the test was to understand their 
strategies and analyse their preferences in relation to tasks that make use of symbolic 
language, use natural language, were both contextualized and not contextualized in the 
form of word problems that relate to domestic activities. If the mathematics level were 
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too high, the students might not try the items at all exclusively because of their 
mathematical proficiency. 

All the tasks were given to the students in Portuguese, the official language of 
school and they are also asked to answer in that medium. This is the language in which 
the students do mathematics. Even number words are commonly in Portuguese within 
the local languages knowing that there is no mathematics register in the local 
languages. Even if the primary purpose was not to understand their ways of algebraic 
reasoning in a cognitive framework, the literature on this issue has been considered. 
That means, those conceptions of a variable (as one fixed unknown, as representing a 
range of unknown numbers etc.) that usually are relevant for success in school 
mathematics have been taken into account. 

Some versions of the tasks were tested in a pilot study with 62 students (see 
Appendix II). Items 1 and 4 remained unchanged, even though there had been an 
unexpectedly low number of students who solved the item 4. Item 3 had a more 
complex structure in the original version, involving a second order variable (Drijvers, 
2001) denoting the number of days for loans in the school library. As the concept of 
such a variable (that is, depending on the context, a parameter) is considered, in the 
literature, to be the most difficult aspect of the concept of variable, this item was 
skipped. The concept of parameter is explicitly mentioned in the official syllabus in 
Mozambique for the 10th grade. In the chapter on quadratic equations there is a 
specific objective stating that “the learner is required to solve equations with parameter 
and investigate its meaning” (MINED & DNESG, 2004, s. 4). The official or the most 
used textbooks define the equation with parameter in the following terms: 

“An equation with a parameter is an equation having an unknown beside it 
contains another variable, denominated parameter. An example is given as 

which is a quadratic equation in x, having the parameter m. 

We have as coefficients: 
 a=2 
 b=m+3 
 c=m-1 

Solving an equation with a parameter consists in determining the value or values 
of the parameter of which some conditions are verified” (Nhêze & João, 2002, ss. 91-
92).  

The way and manner the parameter issue is mentioned shows that in the equation 
02 cbxax  the coefficients a, b and c are not considered as parameters in this 

context. So it would be too complex for the students to keep Item 3 in the original 
version (see Appendix II). 

The items cover the conception of variable as the fixed unknown in item 2 and in 
item 4 (if an equation is used for the solution), and to some extent in 5a), and as a 
varying number in 5b) and to some extent in item 3. The items also take into account 
the algebraic content in the intended school mathematics syllabus in Mozambique.  
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The questions are elaborated in different forms as a way to achieve the aim of the 
study. Some items are designed using school mathematics language, i.e. what Dowling 
(2007) classifies as strongly institutionalised form and content of expression (esoteric 
domain text), while others are presented as descriptive and/or public domain text 
(weakly institutionalised content and/or form of expression). The items using everyday 
language (public domain text) have the aim to evaluate respondents’ skills and abilities 
to recontextualize it from the perspective of school algebra. These are typical word 
problems, to which the students are familiar according to the syllabus in Mozambique. 
This means, for being able to produce a legitimate answer, the students need to have 
the recognition rule (Gellert & Jablonka, 2009). In the following, the characteristics 
and specific objectives of each item are presented. 

Item 1 

The expression 3231512   was given to three students to solve. They 
presented the following solutions: 

Student 1: 1161765123231512  
Student 2: 36963273231512  
Student 3: 93273115123231512  

Which is the correct solution? Justify, in details, your answer/option using 
properties of the elementary operations (addition, subtraction, multiplication 
and division). 

The original language version of Item 1: 

Questão 1 

Foi dada a seguinte expressão  3231512 a três estudantes diferentes 
para ser resolvida e cada um apresentou o resultado seguinte: 

Estudante 1: 1161765123231512  
Estudante 2: 36963273231512  
Estudante 3: 93273115123231512  

Indique a resolução correcta, justificando a sua escolha com base nas 
propriedades das operações elementares (da adição, subtracção, multiplicação e 
divisão) 

This item represents different evaluations of a string of symbols that represent a 
numerical value, and there is only one correct solution amongst those. The convention 
of the precedence rule (priority of operations) has to be known in order to find the 
correct option. This item will give insight whether the respondents know about this 
convention. This item is typical of 5th grade textbooks and it is here to be administered 
to 10th grade students. 

The item consists of two parts. The first question asks for identifying the correct 
solution. This can be done without explicit knowledge about the existence of a conven-
tion of the order of operations. The second question asks for justification. This might 
be unusual for some students and consequently, they might not have the recognition 
rule for producing such an answer. However, it is common in textbooks to explicitly 
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mention the convention and also to ask students for an explanation. They are asked to 
express their reasoning through a question that uses mathematical signifiers 
(“addition”, “subtraction” ...), that is, the formulation of the question can be classified 
as esoteric domain text. It is not clear, whether the students will try to answer in 
ordinary language or not. They can understand this question as a prompt for producing 
expressive domain text, or as a prompt to give a reason expressed in esoteric domain 
text. 

Item 2 

I thought of a number, and calculated its quadruple. To this result I added the 
quintuple of the number considered, divided by itself. Then I subtracted twice 
the number I had thought of. As a final result I got the number 11. What is the 
number that I thought of? (Write down your reasoning and procedures in 
solving the problem) 

The original language version: 

Questão 2 

Pensei num número e achei o seu quádruplo. A este resultado adicionei o 
quíntuplo do número pensado dividido por ele mesmo. Ao resultado obtido 
subtrai o dobro do número inicialmente pensado. Como resultado final obtive o 
número 11. Encontre o número em que pensei? (Apresente o raciocínio e os 
procedimentos seguidos na resolução do problema) 

This question is a typical algebraic word problem with a comparatively simple 
algebraic structure. However, the language has difficult grammatical structure and the 
vocabulary contains specialised, institutionalised mathematical terms (“quadruple”, 
“divided by itself”, “twice the number”). Thus, this item can be considered to be a 
form of esoteric domain text. The respondent is expected to translate the sentence into 
symbolic language and solve the resulting equation. The reader also has to recognize 
that the “I” who poses this puzzle and is in the possession of the answer, is an 
imaginative person who is not present. The style of the text is reminiscent of some 
guessing games one plays with children that start with “I am thinking of...”  

The calculations and numerical values involved in this task are the same as in the 
correct solution in the first item. So there is a chance that a respondent recognizes the 
number 11 from the first task and then guesses that the unknown number is 3 and/or 
sees the similarity to the numerical expression in the first task at once. Thus it is also 
of interest here, whether such a “reading across tasks” will be produced. This would 
allow a solution without contextualizing it as an equation. 
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Item 3 

In School Library, every day, books are ordered and/or returned by students or 
teachers. The table below shows the available books by topic, books ordered 
and returned daily: 

Topics Number of books 
 in the library ordered returned 
Portuguese 60 p p’ 
Geography 45 g g’ 
History 80 h h’ 
Biology 40 b b’ 
Physics 75 f f’ 
Mathematics 90 m m’ 
Chemistry 50 c c’ 
Total 440   

What does each of these expressions tell you? 
Friday:  a) 4060 p ;          b) 45'45 gg ;  c) )()'''( fchfch ; 
Tuesday: d) 50'90 pp ; e) 15'c ;   f) 12c   
Monday: g) 0)(440 fchbmgp . 

The original language version: 

Questão 3 

Numa Biblioteca Escolar, diariamente, são requisitados e/ou devolvidos livros. 
A tabela mostra os livros por títulos (coluna 1) total de exemplares existentes 
(coluna 2), requisitados (coluna 3) e devolvidos (coluna 4): 

 
Livros de 

Quantidade 
Total Requisitada Devolvida 

Português 60 p p’ 
Geografia 45 g g’ 
História 80 h h’ 
Biologia 40 b b’ 
Física 75 f f’ 
Matemática 90 m m’ 
Química 50 c c’ 
Total 440   

 Para si qual é o significado de cada uma das seguintes expressões? 
 Sexta-feira:  a) 4060 p ;  b) 45'45 gg ;  c) )()'''( fchfch ; 
Terça-feira:   d) 50'90 pp ; e) 15'c ;  f) 12c  
Segunda-feira:  g) 0)(440 fchbmgp . 
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Certainly, the students usually attend the school library, but they do not think in terms 
of possible applications of school mathematics in the organisation of a library. Neither 
do librarians need awareness or explicit use of mathematics in their work routine. 
Thus, this item is typical of school mathematics. Except for the short introductory text, 
the item is represented through strongly institutionalised expressions using symbols 
and variables. It can be considered to be descriptive domain text [about loaning (if the 
book is not in the Library) and returning (if the book is physically in the shelf) books]. 
The respondents must interpret the algebraic expressions in everyday terms (weakly 
institutionalised signifiers). So it can be seen as a prompt to produce public domain 
text. The relevance of the item in terms of access to forms of algebraic knowledge lies 
in capturing the students’ interpretations of relationships between the variables. The 
variables, in the questions for different days, can be interpreted as “unknowns”. Being 
able to produce an answer relies on language proficiency. As to the plausibility of the 
relevance of the information represented by the expressions for transactions in the 
library the expressions are different, even though they are all ‘translatable’:  

Friday:  
Expression a) assumes that someone (the librarian) knows the stock of Portuguese 
books and knows that there are now 40, perhaps the ones still in the library on Friday 
evening, and would want to know the number of ordered (on loan) books. 
Expression b) assumes that the librarian knows the stock of Geography books and 
she/he knows that are now 45, meaning that on Friday any book loaned or all loaned 
books were returned. 
Expression c) assumes that the librarian knows the stock of History, Chemistry and 
Physics and knows that on Friday the returned books quantity of these disciplines is 
greater than the loaned one. 

Tuesday: 
Expression d) assumes that someone knows the stock of Portuguese books and she/he 
knows that there are now 50, meaning that at end of the journey the amount of loaned 
books is greater than of the returned ones. The expression d) 50'90 pp  refers to 
Portuguese books. In the given table the stock of Portuguese books is 60. Besides 
translation of the expression it is expected from the participant to realise the difference 
between the available stock and this expression d). 
Expression e) assumes that the librarian knows the stock of Chemistry books and 
knows that on Tuesday 15 books were returned. 
Expression f) assumes that the librarian knows the stock of Chemistry books and 
knows that on Tuesday 12 books were loaned. 

Monday: 
Expression g) assumes that the librarian knows the stock of all books in the library, 
and knows that now any book is available, i.e. on Monday all books are loaned. 
It is of interest whether such subtle differences in "realism" make a difference for the 
students’ interpretations. 
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Item 4 

A moving cinema sells children’s tickets for half the adult price. Knowing that 
5 adult tickets and 8 child tickets cost a total of 180.00 MT (Mozambican 
currency) how much does the adult ticket cost? (Write down your reasoning 
and the procedures in solving the problem) 

The original language version: 

Questão 4 

Um cinema móvel vende bilhete para criança a metade do preço do bilhete para 
adulto. Sabendo que cinco (5) bilhetes para adulto e oito (8) bilhetes para 
criança custam 180.00 MT, quanto custa o bilhete para adulto? (Apresente de 
forma clara o seu raciocínio e os passos seguidos). 

This item looks like a version of a ‘standard’ type of algebraic problems encountered 
at school. But as it is a simple whole-half relation and the numerical values come out 
easily, it can be solved in an elementary way. It can of course also be solved by means 
of school algebra. The item can be considered as public domain text: It is a question in 
realistic context, and the student must recontextualize it in mathematical school 
language. One can expect that this item will be interpreted differently, depending 
whether it is posed in a mathematics classroom/ or seen as a mathematics task or not.  

The item is the same as in the pilot study, but a change was in the spent amount 
from 780 to 180. It is noteworthy that in the pilot study only nine of 62 (14.5%) 
students had made sense of what was required, forty-six (74.2%) produced invalid 
solutions in reasoning and procedures and seven (11.3%) did not attempt the question. 
In addition, the respondents who correctly solved the question all used similar reason-
ing and procedures. In this small group of nine no student wrote the corresponding 
equation but resorted to direct proportionality by proceeding like this: (1) the child 
ticket is half of the adult ticket, then 8 child tickets correspond 4 adult tickets; (2) it is 
known that 5 adult tickets plus 8 child tickets cost 780; (3) it means there were bought 
9 (5+4) adult tickets. This resulted in dividing the spent amount 780 by total of tickets 
9 to get the adult ticket price.  For those who did not make sense of the question, a 
remarkable procedure (from the respondent coded 50U) was:  

8→780 and 1248
5

6420
5

8780 xx   

This is an example of a solution attempt without reference to the context at all (the 
adult ticket cost being 1248, about 160% of total spent money), possibly based on the 
often mentioned belief of students that mathematics learned in school has little or 
nothing to do with their everyday world (Schoenfeld, 1994).  For the students who did 
not solve (or did not touch) the item, it was found important to check their results in 
other items and their social background. It was found that in four questions composing 
the test items, the seven respondents who did not touch the task solved correctly the 
first task, which was an arithmetic expression (the same as for the main study) and the 
last item, which was a contextualized problem about farming and three solved all other 
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items of the pilot study. Furthermore, these three students are not from the lowest 
social class; one belongs to a privileged social class and succinctly and clearly 
explained all the solutions. So it was altogether surprising, that so few students in the 
pilot study tackled this task. This unexpectedly low solution level constitutes a concern 
and justified the question to be included in the main study in order to capture more in 
depth the perception of students, their reasoning and procedures. In relation to the 
research questions of the study, it was necessary to include such a task that would 
make it possible to differentiate between informal strategies (such as the one chosen 
by the successful pilot students) and formal strategies (through an equation) or both, 
i.e. mixed strategies (formal and informal). 

Item 5 

The perimeter of a rectangular plot does not exceed 330 meters. The length is 
2x+5 and the width is 2x. 
a) Find the possible range of ‘x’. 
b) The owner of the plot intends to construct a swimming pool with maximum 
area. Find the dimensions (length and width) satisfying this purpose. 
(Write down your reasoning and the procedures in solving the problem) 

The original language version: 

Questão 5 

O perímetro de um talhão rectangular não excede a 330 metros. Comprimento 
mede 2x+5 metros e a largura mede 2x metros. 

a) Calcule intervalo possível de ‘x’. 
b) O proprietário do talhão decidiu construir uma piscina com área máxima 

do espaço disponível. Calcule as dimensões (comprimento e largura) que 
satisfazem este propósito 
(Apresente o racicinio e todos os procedimentos na resolução do problema)  

This is a task that can be solved by a simultaneous linear inequality in two unknowns, 
presented in the form of a standard word problem, with a short narrative expressed 
through strongly institutionalised mathematical signifiers (such as "x", "2x + 5"). A 
look at textbook tasks used in the school, particularly word problems related to 
inequalities and simultaneous, revealed eight types of word problems based on 
questions like: 

 Find the integer verifying the inequality. 

 What is the integer of which the sum is greater than two times…? 

 Determine a set of real numbers verifying the following conditions… 

 Knowing that the perimeter of a rectangle isn’t greater than 100, and knowing 

the length is 
2
12x

 
and the width is

3
1x  , determine x. 
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Consequently, this item resembles a typical task for equations, inequalities and simul-
taneous linear inequalities of 10th grade mathematics textbooks in Mozambique; 
although in the specific task here reference is made to a swimming pool of rectangular 
form. This reference has been introduced deliberately, as the study wants to investigate 
how contextualizing a task through relating it to a "real context" would differentiate 
students’ solution strategies in relation to their background, as has been shown in the 
literature. In other words, one can expect that the item will discriminate in relation to 
access to the principles of recontextualization. The seemingly real context is rather 
artificial. Even if one accepts task a) task b) could invite some “too realistic” 
considerations: Can the water in the pool be extended to the very border of the plot, or 
does one need a kind of a border that is lying completely inside the plot, that is, is the 
border included in the area of the swimming pool? 

It could be expected that some students try to contextualize the problem as a pair 
of simultaneous linear equations in two unknowns. To reduce the scope for this type of 
misunderstanding it is specifically asked to (a) find the possible range of ‘x’ and (b) 
find the dimensions of length and width so that the area is the maximum. For pro-
ducing a solution one must have the conception that ‘x’ assumes a range of infinitely 
many numbers. This is an advanced conception of variable in school mathematics. The 
item can be regarded as a typical school word-problem, requiring from the students the 
adequate re-contextualization by means of mathematical tools they have already 
acquired, and an interpretation of the result. One can also expect that this item will 
discriminate in relation to school mathematical knowledge. 

6.7.3 The Logic Task  

The logic task will be set up as a collaborative problem solving activity for the 
students to work in small groups and their talk will be audio taped. To have it as group 
task is to bring out students’ argumentation and orientation towards the task. The task 
is not typically mathematical itself but given in the mathematics classroom, somehow, 
will permit evaluating in which perspective students will discuss and argue, i.e. if they 
discuss it in their everyday context or in an appropriate manner. Putting it in Bernstein 
(1996) terms, if they have access to the recognition rules (meaning individuals are able 
to recognise the speciality of the context they are in) and realization rules (meaning the 
production of the expected legitimate text). For this purpose eight students will be 
selected to form three working groups. The main criteria to be selected for the logic 
task are students’ willingness, social status, and gender. 

The working group is given forty minutes for discussing and giving the response 
and/or conclusion. This time frame seemed to be sufficient. 
  



 

 47 

Item 616 

Magaia, Manhique and Sumbane live in this district. They plan to travel: One 
will go to Maputo, another to Bilene and another to Kruger Park Reserve. You 
know: 

1. Magaia borrows a car from the person who goes to Maputo. 
2. The person going to Maputo and Manhique both go with their      
Children. 
3. Magaia will stay longer than the person who goes to Bilene Beach. 

Who goes where? 

The original language version: 

Questão 6 

Magaia, Manhique e Sumbane vivem neste distrito. Eles planificam viajar: 
Um vai a Maputo, outro vai á praia de Bilene e outro vai à reserva de Kruger 
Park. Sabes que: 

1. Magaia pede emprestado  carro á pessoa que vai a Maputo. 
2. A pessoa que vai a Maputo e o Manhique vão com as suas crianças. 
3. Magaia vai ficar fora por mais tempo em relação a pessoa que vai á  
Praia de Bilene. 

A pergunta é: Quem vai para onde? 

This task has been constructed so that it can be approached in two ways. One can read 
it as a narrative about people who are planning to travel and conceptualise it as a task 
related to domestic and leisure time activities. On the other hand, it can be considered 
as a purely logical task that can be solved by completely ignoring all local information 
about the context. However the problem can be considered as a school mathematical 
task because of its closeness to formal logic and, from a sociological point of view, 
because the students have been asked to solve it within the mathematics classroom 
which is considered as an implicit mathematical framing. In order to answer the 
question, the students have to contextualize the task as a logic one, and with this lens 
they need to consider only three travellers, three destinations and the linguistic 
structure of the three sentences/conditions about relations between the three travellers. 
Reading the three sentences only with respect to this relevant content gives: 

 The first sentence allows concluding that Magaia does not go to Maputo as he 
borrows something (a car) from the person who goes to Maputo. The third 
sentence allows concluding that Magaia does not travel to Bilene Beach as it 
states that he (Magaia) does something different (stay longer) from the one who 
goes to Bilene Beach. Magaia is excluded from two destinations in a range of 
three, which means he travels to the third one: Kruger Park Reserve. 

                                              
Note: Magaia, Manhique and Sumbana are family names very common and known in the 

region. It is also common to refer to people by their family names. 



 

 48 

 The second proposition excludes Manhique from the destination Maputo and it 
is known that Kruger Park Reserve destination is taken by Magaia, so the one 
left for Manhique is Bilene Beach. Consequently Sumbane goes to the 
remaining destination Maputo. 

Amongst several strategies in solving this task, one could utilise a table (see Tables 14, 
15) presenting the three travellers and the three destinations and then interpreting and 
analysing the proposed conditions, ticking for example N (meaning no) and Y 
(meaning yes): The first and third sentences permit ticking N in the first and second 
destination columns for Magaia, the second sentence permits ticking N in first 
destination column for Manhique. 

 
 
Traveller 

Destination 
Maputo Bilene Beach Kruger Park 

Magaia N N  
Manhique N  N 
Sumbana  N N 

Table 14: One solution strategy for the logic task 

From the table it is then possible to conclude who goes to Kruger Park Reserve by 
reading off the rows, and to Maputo by reading off the columns and so one could tick 
Y (YES) in Table 14 to read off the conclusion (see Table 15): 

 
Traveller 

Destination 
Maputo Bilene Beach Kruger Park 

Magaia   Y 
Manhique  Y  
Sumbana Y   

Table 15: A solution to the logic task 

For this or a similar strategy one needs to understand the exclusiveness of the destin-
ations and the one-to-one mapping between people and destinations together with the 
representational format one has chosen. 

The task is expected to show the students’ preferred approach to contextualized 
questions and to investigate relations between their tendency to ignore context inform-
ation and pay attention to meta-linguistic features of the text (negation, exclusion). It 
will help to study the relationship between the students’ disposition to attend to logic 
in relation to their success in school algebra, as stated in the research questions.17 

                                              
17 The logic task was inspired and adapted from Gellert’s (2008) work discussing validity 

and relevance in relation to two sociological perspectives on mathematics classroom practice. 
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6.7.4 Interviews 

The interviews were a complement and relevant instrument and were considered in two 
different phases, each with specific purposes and questions (see overview of the study 
design). The first was related to students’ written test success or failure in order to be 
able to better interpret their strategies. For this, some of them were selected for clinical 
interviews. Due to the time constraints it was not possible to interview all students doing 
the written test. The following criteria were defined to select a small sample for the 
clinical interviews: 

1. The success or failure in written test items 

2. Social status: (main language, material house built and equipment)   

3. Gender 

The criteria to select students for the interviews of complementary questions were basic-
ally students’ willingness and as for those interviewed for the logic task group. 

6.7.4.1 Clinical interviews 
As “the chief goal of a clinical interview is to ascertain the nature and extent of an indi-
vidual’s knowledge about a particular domain by identifying the relevant conceptions he 
or she holds and perceived relationships among those conceptions” (Posner & Gertzog, 
1982, s. 195), it is an appropriate tool to probe learners’ thinking when working out the 
solution of a given mathematical task. Some advantages of using clinical interviews are: 

 The interviewer can make sure that the respondent has understood the question 
and the purpose of the research. 

 The interviewer can keep the respondent interested and responsive to the end of 
the interview. 

 The interviewer may give an inkling of her/his own opinion or expectations by 
her/his tone of voice, the way in which she/he reads the questions or simply by 
her/his appearance, dress, and accent. 

 High value and spontaneity of information collected (Oppenheim, 1992). 

 Interviewers can clarify questions, which may not be clear to the respondents, so 
that there is no mistake about what is being asked (Sanders & Mokuku, 1994, s. 
480). 

In summary clinical interviews allow for both speech and observation, i.e. students’ 
writings during the interview provides additional data that indicate their use of 
symbolic language. 
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6.7.4.2 Complementary background information and foreground interviews 
The eight students who solved the logic task were asked to think about some 
questions, before they commented in an interview on these questions. These interviews 
had the purpose to get some more insights about students’ background and 
"foreground" (Skovsmose, 2005) 

The first and second questions are closely related, as they both deal with the 
relevance they assign to scientific studies. The third question asks for the students’ 
wishes, dreams and ambitions in the future. 

The fourth question asks about their brothers’ or sisters’ main activity in order to 
enrich data related to family background. The general trend has been that the most 
disadvantaged social classes have many children and results in greater difficulty for 
their instruction and education. Knowing that in addition to the participant, there are 
other family members who go to school can give an idea of the value that is assigned 
to education in this family and also whether there are siblings who would be able to 
help with school work. The fifth and sixth questions relate to student’s opinion about 
the usefulness of theoretical scientific knowledge.  

At last, the seventh question relates to students’ practice in mathematics lessons, 
especially their strategies if they feel they do not understand something (e.g. ask a 
classmate of the teacher). 

6.8 Language Difficulties of Test Items 

In the light of the study’s purpose the language of the test items is important, taking 
into account that on the one hand most of the students are not main Portuguese 
speakers, and on the other hand they are from a disadvantaged social status. Morgan, 
Tang and Sfard’s analysis of mathematics language (Morgan, Tang, & Sfard, 2011) 
fits for the language complexity analysis required for the written questions. The 
analysis below includes also the sentences’ lexical cohesion, i.e. how the phrases are 
connected, and focuses on what Morgan et al. call recursive depth, i.e. the possible 
decomposition to make a language unit become easily perceptible. In the following, 
these issues will be discussed for each of the written test items. The goal was not to 
make the test “easier”, as it should reflect the language use in textbooks and tests. The 
analysis below is to create awareness for some sources of difficulties the students 
might face. 

Item 1 
The first item is presented in a typical mathematics classroom language employing 

number symbols. The student is required to possess basic arithmetic skills in operating 
with addition, subtraction, multiplication and division since he/she will need to 
remember the priority rules for these operations. The texts has low grammatical 
complexity when asking the question ‘Indicate the right solution, justify your choice 
using properties of the elementary operations (addition, subtraction, multiplication and 
division)’. In Portuguese, in which the students did the test, this reads Indique a 
resolução correcta, justificando a sua escolha com base nas propriedades das 
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operações elementares (da adição, subtracção, multiplicação e divisão). The tasked is 
posed in imperative. One might ask, “The right solution for which question?” 
However, the lexical cohesion is ensured as the word solution is mentioned in the 
presentation of the alternatives. The word is repeated. But one has to understand that 
the act of selecting one option is what is called a “choice”. The question (imperative) 
is formulated through a sentence that does not require any decomposition. 

Item 2  
In Section 6.7.2 when discussing this item, it was explicitly referred to as a simple 
algebraic word problem in esoteric domain text, though it includes some complexity in 
the grammatical structure. The phrase ‘Pensei num número e achei o seu quádruplo’ 
might be considered containing a level 2 complexity in the following way: 

[Pensei num número [e achei o seu quádruplo]]  
[número pensado [achar o quádruplo do número]] 
In Portuguese, when the sentence is written in first person - singular or plural - the 

pronoun, ‘I’ or ‘we’, is omitted, since the concordance is made by the termination of 
the verb. The coherence and lexical cohesion is assured by reference to the use of the 
term ‘seu’ meaning ‘its’ referring to the number previously thought of. Otherwise the 
text sentence would be longer and repetitive in writing: Pensei num número e achei o 
quádruplo do número em que pensei [I thought of a number and I calculated the 
quadruple of the number thought of]. 

The second sentence, ‘A este resultado adicionei o quíntuplo do número pensado 
dividido por ele mesmo’. This sentence might be decomposed the following way: 

[adicionar [número pensado [ seu quíntuplo [dividir este produto pelo número 
pensado] (dito dividido por ele mesmo)]]]. 

[Adding [the number thought of [quintuple (i.e. multiplying by five) [dividing the 
result quintuple of the number thought of by the number thought of] (as is said divided 
by itself)]]]. The expression ‘dividido por ele mesmo’, meaning ‘divided by itself’, 
refers to the number thought of not including the quintuple of the number. Yet the 
possibility of an incorrect interpretation is not ruled out and respondents might divide 
the result of the multiplication by five. The recursive depth is high. 

The next sentence: ‘Ao resultado obtido subtrai o dobro do número inicialmente 
pensado’ explicitly takes into account the previous one and continues with a sequential 
explanation which might be decomposed in this way: 

[Ao resultado obtido [subtrair[dobro [número inicialmente pensado]]]] 
[To the obtained result [subtract [twice [the number initially thought of]]]] 
The high recursive depth of this sentence comes from the fact that it considers the 

result of the sequential events up to now and the subtraction of double the number 
thought of at the beginning. The “number thought of” is repeated to provide 
coherence. 

  The next sentence: ‘Como resultado final obtive o número 11’, i.e. ‘as final result 
I got the number 11’, is clearly of level 1 in terms of grammar complexity but the 
“final result” has to be understood to relate to the whole previous process, only said by 
referring to it as ”final”. 
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Finally the sentence ‘Encontre o número em que pensei’, ‘Find out the number I 
thought of’ specifies the task to be done by the respondent. The grammar complexity 
might be considered to be of level 1 as the sentence does not require any 
decomposition. 

In terms of the specificity of terminology the term ‘encontre’ (find out) may not be 
precise enough to denote a mathematical activity. It could also mean one can guess the 
number. In fact, there are such games, for example “I’m seeing something beautiful 
that some of you would like to play with. What is it?” 

Item 3 
In Section 6.7.2 it was argued that this item is presented through strongly institu-
tionalized expressions that in essence are typical of school mathematics. The item is 
structured in two distinct parts, where the first one in a short sentence is describing the 
library routine by using everyday language. The loaning and returning of books 
routine process is presented in a table with the quantities available by topic and letters 
to express the loaned or returned titles. The second part including the questions asked, 
introduces the algebraic symbolic language. 

The first sentence in the introductory text, ‘Numa Biblioteca Escolar, diariamente, 
são requisitados e/ou devolvidos livros.’ meaning ‘In the School Library, every day, 
books are ordered and/or returned’, is of level one not requiring  any decomposition. 
But the “and/ or” might be strange, as it is not used in everyday texts. 

The second sentence ‘A tabela mostra os livros por títulos (coluna 1) total de 
exemplares existentes (coluna 2), requisitados (coluna 3) e devolvidos (coluna 4)’, i.e. 
‘The table below shows the available books by topic, books ordered and returned 
daily’, is related to the previous sentence in the sense that the reader should need to 
understand the context in which we are talking and about what.  This is possible by the 
word “books” that is also mentioned in the first sentence. The interpretation of the 
contents of the table is not complex as it specifies the columns. In linguistic terms this 
item is accessible depending on students’ difficulties in understanding or interpreting 
the purpose of the question, i.e. in asking ‘Para si qual é o significado de cada uma 
das seguintes expressões?’ (What does each of these expressions tell you?). The word 
“expression” has to be understood to refer to the algebraic expressions. “Tell you” is 
not very specific and does not exclude a personal interpretation. For those who 
understand the purpose of the question, a linguistic difficulty might be to write down 
the interpretation, as this might include complex constructions. 

Item 4 
In discussing the construction of the test in Section 6.7.2 it was said that item 4 looks 
like a typical school algebra task and that it can be solved in an elementary standard 
way.  

The first sentence: ‘Um cinema móvel vende bilhete para criança a metade do 
preço do bilhete para adulto’, i.e. ‘A moving cinema sells children’s tickets for half 
the adult price’, can be decomposed into two levels of complexity: 
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[Preço do bilhete de adulto (incógnita) [Preço do bilhete de criança) (metade da 
incógnita de adulto)]] 

[Adult ticket price (an unknown) [child ticket price (half of the adult unknown)]].  
The second and last sentence ‘Sabendo que cinco (5) bilhetes para adulto e oito 

(8) bilhetes para criança custam 180.00 MT, quanto custa o bilhete para adulto?’, i.e. 
‘Knowing that five (5) adult tickets and eight (8) child tickets cost a total of 180.00 
MT, how much does the adult ticket cost?’, is connected by the words ‘adult ticket’ 
and ‘child ticket’. This sentence may be decomposed recursively in two levels: 

[Preço do bilhete de adulto [5 bilhetes de adulto por  preço, 8 bilhetes de criança 
por metade do preço, montante gasto]]. 

[Adult ticket price [5 adult tickets times’ unknown price, 8 child tickets times’ 
unknown half price, spent amount]]. 

Item 5 
This item is presented as a standard word problem through strongly institutionalised 
mathematical signifiers. The introductory sentence ‘O perímetro de um talhão 
rectangular não excede 330 metros’, in English ‘The perimeter of a rectangular plot 
does not exceed 330 meters’, has to be performed recursively in three levels of depth: 

[Perímetro de um talhão rectangular (significado e formula) [não excede 
(significado e simbolo em linguagem matematica) [330 metros (estabelecer ligação)]]].  

 [Perimeter of rectangular plot (meaning and formula) [does not exceed (meaning 
of this in maths language/symbol) [330 meters (establishing the link/connection)]]].  

The second sentence ‘o comprimento mede 2x+5 metros e a largura mede 2x 
metros’, i.e. ‘The length is 2x+5 and the width is 2x’, is only connected by ‘length’ 
and ‘width’ that have to be seen as belonging to ‘perimeter’ and ‘rectangular plot’. The 
needed decomposition to understand the sentence should be: 

[comprimento mede 2x+5 [(significado da medida e associar a expressao em x)] 
[largura mede 2x [(significado da medida e associar a expressao em x)]] 

[The length is 2x+5 [(meaning of the measure and associating to the expression in 
x)] [the width is 2x [(meaning of the measure and associating to the expression given 
in x)]] 

The third sentence is the first sub-question asked, ‘Calcule o intervalo possivel de 
‘x’’, meaning ‘Find the possible range of ‘x’’. It does not require any decomposition as 
it is performed in only one level although it embodies in itself a complex concept, the 
‘possible range of x’. 

The fourth and fifth sentence is the sub-question asked, ‘O proprietário do talhão 
decidiu construir uma piscina com área máxima do espaço disponível. Calcule as 
dimensões (comprimento e largura) que satisfaçam o propósito’, i.e. ‘The owner of 
the plot intends to construct a swimming pool with maximum area. Find the 
dimensions (length and width) satisfying this purpose’. The ‘plot’ connects to the first 
sentence and ‘dimensions’ to length and width (which is stated in brackets). But ‘this 
purpose’ refers to the whole process.  
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Item 6: The logic task 
The text is written relatively low language complexity. The first sentence tells the 
reader where the subjects live. Magaia, Manhique, Sumbane are family names and in 
the local context family names use to be male: 

[Magaia, Manhique e Sumbane vivem neste distrito] 
[Magaia, Manhique and Sumbane live in this district] 
The second sentence ‘Eles planificam viajar: Um vai a Maputo, outro vai á Praia 

de Bilene e outro vai à reserva de Kruger Park’ tells the reader about the intention of 
travelling and the possible destinations for travellers.  

The third sentence ‘Sabes que’ (you know that), must be understood meaning ‘you 
only know’. 

The sentences presenting what one knows are of level 2 recursive depth. They all 
qualify either the subject or an object of the sentence by means of a relative clause. 

The structure of the item, and also the numbering of the sentences, prompts the 
student to realize that the matter should be dealt with in a school perspective and not as 
a type of puzzle one might do in leisure time.  

6.9 Documentation and Coding of Data 

6.9.1 Aggregating of Background Data into Groups 

One main goal of the study was to investigate the students’ algebraic and logical 
reasoning in relation to their social and economic background. Consequently, a 
classification of students’ background was necessary on the basis of how they have 
filled in the background questionnaire. In order to investigate relationships to the 
students’ background, the background had to be considered as more or less 
advantaged. As normal international measures are not useful in the context of 
Mozambique, one main problem was the grouping of students as “different” in terms 
of their social and economic status. Somehow then the question about indicators of 
social structure and economic class was partly taken as an empirical question that was 
part of the study. In the following the procedure of how the data were used to achieve 
three status groups (low, middle, high) in the context of this school are reported and 
the features of these different groups are described. For achieving the grouping, 
qualitative procedures of interpretation were integrated with quantifications. 

Indicators were defined from the questions about socio-familiar aspects and an 
ordinal scale with student gains in status according to achieved “points” was 
constructed. The numbers (in contrast to letters) were also chosen to make the 
grouping easily achievable, interpretable and understandable. Such point codes have 
been assigned for all questions from the background questionnaire in order to ease 
some analysis. Eventually, some of these factors were selected for constructing an 
aggregated description of three status groups. 
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Age range coding: 

Interval 15-16 17-18 19-20 21-22 
Code 4 3 2 1 

Table 16: Age range codes 

In Mozambique the children enter primary school at the age of six. If they do not 
drop out or repeat a year, they should be at the age of fifteen at grade 10. There are 
children delaying school entrance, particularly those from disadvantaged social 
classes, particularly living in rural or per-urban areas. The highest “status points” are 
given to the age range between fifteen and sixteen (the wished situation in terms of 
school age) and the lowest to the age range twenty one to twenty two. 

Birth area coding: 

Area Urban Suburban Rural 
Code 3 2 1 

Table 17: Birth Area codes 

It can generally be assumed that the birth area is a relevant factor for the study 
purpose because those who are born in an urban area a priori share some advantages in 
terms of accessing alternative social structures and modern technology. Thus the 
higher points are attributed to being born in an urban area. 

Language coding: 

 Portuguese Local 
Code 2 1 

Table 18: Language codes 

In Mozambique the official language of governance and instruction is Portuguese, 
but there are many national languages in which the people communicate. Con-
sequently competency in the medium of instruction is an educational advantage. That 
is why mainly Portuguese speakers get more points than all local language speakers. 

Guardian coding: 

 Father Mother Relatives 
Code 3 2 1 

Table 19: Guardian codes 

In the guardian field of the questionnaire (answers are not exclusive), instead of 
asking about parents, a distinction is made between father, mother and relatives 
because the last general census (2007) in Mozambique shows a remarkable growth of 
families headed by women. In addition, the site where the research is conducted is near 
to the boarder, and the adult men often cross the border to find work and/or better 
conditions in the Republic of South Africa. In the case the guardian is the father, when 
he officially leads the family and the mother is there and the student lives with his/her 
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parents, then there are a high social advantages. But when, explicitly, the guardian is 
the mother it could mean that she is not married, or she is divorced or the husband past 
away or her partner is polygamous. Someone in one of these cases is socially less 
advantaged and then the coding is minor.  

Guardian activity coding: 

Employed Working on own account 
2 1 

Table 20: Guardian activity codes 

In Section 6.7.1 it is pointed out that the main economic activity is agriculture 
comprising crops and animal production, which implies that the majority of inhabitants 
work on their own account. Commonly, these farmers intend to prepare their children 
to work in that area and the school is not a priority. Sometimes the parents send their 
children to school only to acquire minimal knowledge in writing and reading, i.e. to 
acquire minimal knowledge for counting the crops and livestock products, or for 
growing up waiting for the wedding in the case of girls. Then, in that concrete context, 
working on one’s own account is not an advantage for the perspective of education. 
Being employed is an advantage because these parents have other vision and 
perspectives about the relevance of being educated, thus the high coding of employed 
guardian.  

House material coding: 

Masonry Local material 
2 1 

Table 21: House material codes 

Obviously, the house material built reflects an economic status. The masonry 
house requires high financial resources and investments and is conceived for 
modernity: electricity, running water and ventilation. That is why it is given a high 
code. The houses built with local material are not durable, not safe and do not require 
high financial resources. Normally these houses are not conceived to install electricity 
and running water inside. Then the lowest code is attributed to this item.   

House equipment coding: 

Electricity + + + + - - - 
Running water + - - - + - - 
Radio receptor + + - + + + - 
TV receptor + + + - - - - 
Code 4 3 2 2 2 1 0 
Code meaning High Middle Low Low Low 

Table 22: House equipment codes 
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Data from the general census-2007 in Mozambique shows that only ten per cent (10%) 
have electricity in their houses. It is then reasonable to assume that having electricity 
at home reflects in some way a social status, and so to those having electricity at home 
the minimal code attributed is middle. 

The combination of parameters reflects the socio-economic status, for example if 
the house is equipped with: 

1. Electricity, running water, Radio and TV Receptor is classified high coded 4. 
2. Electricity and one of the items Radio or TV Receptor or Running water is 

classified middle coded 3. 
3. No electricity but with running water is classified low coded 2. 
4. No electricity and no running water classified low coded 1. 
Not having any item is supposed to be lowest but this level is not considered in the 

proposed clusters but included in the low cluster (see below). 

Meals per day coding: 

Quantity Four Three Two One 
Code 4 3 2 1 
Code meaning High Middle Low Lowest 

Table 23: Meals per day codes 

Obviously having one or two meals per day is not the recommended situation and 
can be an indicator of economic difficulties. So, students having one/ two meals daily 
are classified in the low economic and social status group. Up to three meals daily is 
classified middle status and four as high. 

Household composition coding (number of members): 

Intervals 1-3 4-5 6-7 ≥8 
Code 4 3 2 1 
Code meaning High Middle Low Lowest 

Table 24: Household composition codes 

The number of members in a family can indeed be an indicator of a high social status, 
particularly in the African context and tradition, where having many children 
represents richness, power and virility. But in a modern and economic perspective this 
is correlated with poverty. That is why a student coming from a family with a 
household composition greater than six is classified as having low and greater than 
seven as lowest status, when equal or greater than four and equal or less than five is 
classified middle, and when equal or less than three is considered reflecting a high 
economic (and social) status. 
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Distance from school and transport used coding: 

Km Walking Bicycle Private 
transport 

Public 
transport 

≤4 3 3 3 3 
5 – 7 2 3 3 3 
≥8 1 2 3 2 
Code Meaning 1→Low   2→Middle   3→High    

Table 25: Distance/transport codes 

The distance home school and vice versa is not in itself a parameter indicating the 
status but combined with the forms of transportation or main way to get there it can 
bring substantial information: 

1. If someone lives less than 7 kilometres from school and has her/his own 
transport (bicycle, motorcycle or car) she/he is classified with maxim points 3, 
even living as far away as 8 km but with the benefit of own private transport is 
included in the high status. 

2. If the student lives about 7 km from the school and walks to get there it is 
coded with 2 points. A student living more than 8 km from school using public 
transport is also coded with 2 points. 

3. If and only if the student lives more than 8 km from school and walks every 
day to/from school it is coded with 1 point. 

Socio-economic status 
For the social and economic status the six dimensions described above are 

considered: 

1. Guardian’s activity 
2. Material of which the house is built 
3. House equipment and facilities 
4. Meals per day 
5. Household composition 
6. The combination of distances to school with means of transport to school 

According to the total code or “points” (TP) achieved in considering the six variables a 
socio-economic status level is attributed in the following way: 

 TP˃16 12≤TP≤16 TP<12 
Code 3 2 1 
Status High Middle Low 

Table 26: Status groups codes 

By this procedure, the data from the background questionnaire were aggregated into 
exclusive clusters of three levels of socio-economic status. The “measures” for each 
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participant in the different dimensions and the cumulative measure in terms of total 
points are shown in the table below: 

Parti-
cipant 

Guar-
dian 

House Meals Dist. & 
Transp. 

Point 
Sum 

Status 
Mater. Equip. Mem. 

TE01 2 1 2 4 4 4 15 Mid 
TE02 1 1 4 1 3 3 13 Mid 
TE03 1 1 3 1 3 1 10 Low 
TE04 2 2 2 3 3 1 15 Mid 
TE05 1 2 3 2 3 1 11 Low 
TE06 2 2 4 3 4 3 18 High 
TE07 2 2 4 2 4 2 16 High 
TE08 1 2 3 2 3 3 14 Mid 
TE09 1 2 4 1 4 3 13 Mid 
TE10 1 2 3 2 2 3 13 Mid 
TE11 1 2 1 4 1 2 11 Low 
TE12 1 2 4 2 1 3 13 Mid 
TE13 1 2 4 2 2 3 14 Mid 
TE14 1 2 1 1 4 1 10 Low 
TE15 2 1 3 3 2 1 12 Low 
TE16 2 2 3 1 3 2 13 Mid 
TE17 1 2 3 4 3 3 16 High 
TE18 1 2 4 1 2 1 11 Low 
TE19 2 2 4 4 2 2 16 High 
TE20 1 1 3 3 2 2 11 Low 
TE21 1 2 3 3 3 2 14 Mid 
TE22 1 2 2 4 3 2 14 Mid 
TE23 1 2 4 3 2 3 15 Mid 
TE24 2 2 4 4 1 2 15 Mid 
TE25 1 2 2 2 1 3 11 Low 
TE26 1 2 1 1 3 2 10 Low 
TE27 1 2 4 2 4 3 16 High 
TE28 1 1 2 2 2 3 11 Low 
TE29 1 1 1 2 2 2 9 Low 
TE30 2 2 3 2 2 2 13 Mid 
TE31 2 2 4 3 2 3 16 High 
TE32 1 1 1 3 2 2 10 Low 
TE33 1 1 3 3 1 3 12 Low 
TE34 1 2 3 4 2 3 15 Mid 
TE35 1 2 4 4 3 3 17 High 
TE36 2 2 4 3 3 3 17 High 
TE37 2 2 3 4 2 3 16 High 
TE38 2 2 3 4 1 3 15 Mid 
TE39 1 2 2 2 2 3 12 Low 
TE40 2 2 4 2 2 3 15 Mid 
TE41 1 2 4 4 2 3 16 High 

Table 27: Socio-economic status measures 
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6.9.2 Coding of Students’ Solutions in the Written Test 

The students’ solution in the written test items were coded numerically for easy 
interpretation and analysis as follows: 

Item 1 
The first item has three option alternatives and a justification for the chosen solution 
was required. The codes given to the student response were: 

Correct  → 1 
Incorrect  → 0 
Justified   → 1 
Unjustified → 0 
Incorrect but justified → -1 

Item 2 
In the second item the student has a possibility to use different strategies, i.e. a formal 
one according to rules and procedures translating the given sentences into symbolic 
language, writing the equation and find the solution, or using an informal strategy such 
as guessing the solution and trying to verify the result, or finally the mixed strategy, 
i.e. the both formal and informal. The codes given were: 
Strategy 
Formal  → 3 
Mixed  → 2 
Informal  → 1 
No attempt  → 0 

Solution 
Correct  → 1 
Incorrect  → 0 
 

 

Item 3 

The third item is fundamentally an interpretation question, i.e. the important aspect is 
to evaluate students’ understanding. The codes given were then: 

Understood → 1 
Misunderstood → -1 

Item 4 
The fourth item looks like a version of a ‘standard’ type of algebraic problems 
encountered at school. But it can be solved in an elementary way or can of course also 
by means of school algebra. The codes given in a similar way as in item 2: 

Strategy 
Formal  → 3 
Mixed  → 2 
Informal  → 1 
No attempt  → 0 

Solution 
Correct  → 1 
Incorrect  → 0 
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Item 5 
The fifth item resembles a typical task for equations, inequalities and simultaneous 
linear inequalities. As one can expect to get solutions recurring to diverse strategies, 
the codes given were: 

Strategy 
Formal  → 3 
Mixed  → 2 
Informal  → 1 
Any  → 0 

Solution 
Correct  → 1 
Incorrect  → 0 
 

6.9.3 Recording, Transcription and Translation 

The clinical as well as the students’ aspiration interviews were done in Portuguese, the 
main language of instruction, and were audio-recorded and transcribed. The tran-
scriptions were translated into English. In line with the research questions posed in the 
study, the focus of the analysis is on the content of what the students said or wrote, and 
not so much on how they said it. Therefore the transcriptions are not detailed. Also it 
seemed to be impossible to represent truly the original texts after the translation. 
Therefore original language versions of all text are included in the text or attached in 
the appendix. 

6.10 Ethical Issues 

Ethics is an important aspect in research, especially when human subjects are 
involved. This study involves Grade 10 students, and to obtain access to those it is first 
needed to gain access to the school, and also to get permission from their parents. In 
presence of the pedagogic dean of the school, the students were explained the aim of 
the study and it was emphasised that participation was on a voluntary basis and 
depending of their own will. The agreement with the students was to never refer to 
them by their own name in the research report. Consequently, a fictitious name is 
given when the participant students are described and characterised.  

The students’ background is a capital factor/element for this study but is also a 
sensitive inquiry. For this reason it was necessary to design the questionnaire carefully, 
by getting opinions from experts working in demography, sociology, anthropology and 
linguistic areas and also in educational, agrarian and social statistics. The procedures 
used have been presented in Section 6.7.1. 

The first draft of the questionnaire was thus submitted and discussed with two 
statisticians working in the Statistics National Institute -INE18. They gave input in 
technical and format aspects. The second draft was discussed with a senior officer 
working in the Ministry of Agriculture, Directorate of Agrarian Economy. This 
discussion was relevant because his department uses to collect data in the communities 
that require specific and complex care because privacy aspects are involved. 

                                              
18 Instituto Nacional de Estatística 
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The third draft was simultaneously submitted to a sociologist, an anthropologist 
and a linguist, all of them working at Eduardo Mondlane University (UEM) in social 
studies and research. Their contributions were fundamental because of the nature of 
the questions in the background questionnaire. They confirmed that in Mozambican 
context, in doing social research it is not embarrassing to ask questions about the type 
and condition of the house, if there are TV or Radio receivers at home, etc. What is 
important is to never risk making their privacy public, thus guaranteeing anonymity by 
not using the real names of inquired persons or other specifics that can be used to 
identify a person. 

This questionnaire version was tested in a secondary school in Maputo Town, 
where a mathematics teacher was asked to administer it in one of his classrooms. After 
analysing students’ constraints changes were done and a short guide to clarify specific 
questions helpful for the main study was elaborated. That was useful in administrating 
the pilot study. 

Before administrating it in the main study the questionnaire was submitted to the 
school pedagogic dean, who positively appreciated the contents and the way of asking 
questions. The pedagogic dean was in charge to organize a meeting with some 10th 
grade students to make them know what was going to happen and give the opportunity 
to present and explain the study purposes. After the purpose of the study was 
explained and students that would take part in the study were identified, a consent 
form was sent to the parents/guardian or the person in charge to have their permission. 

The strengths of the top-down process lie in fact that the educational structures 
were actively involved in the process and then more likely wanted to collaborate. The 
fact that from 2004 an experimental project was introduced in some schools, where 
local languages were used as medium of instruction and as objects, and that the 
curriculum reform is in process, have made the education hierarchies more collabor-
ative with educational researchers.  

However, there are also some weaknesses of the adopted procedure for the study. 
According to common ethical standards the confidentiality, anonymity and privacy of 
the respondents were assured. Although the top down process was used to gain access 
to the school there were more people involved and the promised anonymity, privacy 
and confidentiality were threatened. Also, the top down process used did not take into 
account the willingness of the head of the school. This meant that when the head of the 
District Education Directorate contacted the head of the school she might have felt 
obligated to accept the researcher presence in the school. 

6.11 Validity and Reliability 

Validity and reliability are two essential issues in the research process.  

Validity tells us whether an instrument measures or describes what is supposed to 
measure or to describe and reliability is the extent to which a test or procedures 
produces similar results under constant conditions on all occasions (Bell J. , 1987, s. 
51). 
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While Bell’s definition of validity and reliability are helpful, they are more 
relevant to a quantitative approach. In a qualitative study it is necessary to find an 
interpretation that fits well in this approach. For the purpose of this discussion validity 
and reliability will be examined in two different sub-sections utilizing other authors’ 
definitions. However, one part of the study is a written test with mathematics task. In 
this part, the question of validity as defined above arises, even though the interest was 
more in the students’ strategies and not only their results, as the test is not meant to 
measure mathematics achievement.  

However, due to a quite hierarchical relationship in the school, I will perhaps be 
seen too much as an exponent of the official school. In addition, the written test is a 
situation that is also linked to the school practice of testing and might lead to the same 
reactions (e.g. cheating). Consequently, there needs to be awareness of this in data 
interpretation. 

6.11.1 Validity 

I consider internal validity of qualitative design as the degree to which the 
interpretations and concepts have mutual meanings between the students and 
researcher (McMillan & Schumacher, 1993, p. 391). To increase internal validity in 
this study I adopted the strategies described by McMillan & Schumacher (1993) as 
lengthy data collection period, students’ language, field research and disciplined 
subjectivity. 

The first strategy provides opportunity for collaboration to refine ideas and to be 
an insider and understand better the students’ reality. The second strategy allows using 
language and being sure that students understand what they are talking about. The 
third strategy allows conducting interviews in natural settings that reflect reality of 
everyday life of the students. The fourth strategy is about the researcher’s self-
monitoring. This allows submitting all phases of the research process to continuous 
and rigorous questioning and re-evaluation. In this aspect, I wrote a memo and took 
notes of all that I observed and questioned during the data collection period. To 
increase disciplined subjectivity and reduce threats, I considered the particular setting 
where the research was undertaken, described the sample in details, as well as the 
context and period. This strategy is relevant because if other researchers in different 
periods of time decide to do research in the same field, they should be clear about 
previous findings in this context. In addition, the context is specific in a sense that not 
many studies have been carried out. Therefore it is important to provide much 
information about the context, in which this study is embedded, including the country. 

Since this is a mainly qualitative small case study, I did not consider the necessity 
of external validity because this required comparability and translatability. In this 
particular study the findings cannot be generalized and extended to all mathematics 
learners in different contexts. 

Validity refers to the degree to which evidence supports any inference a researcher 
makes based on the data that she/he collects using a particular instrument (Fraenkel & 
Wallen, 1990, p. 127). In this particular study, someone could ask if the written test 
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items and interviews could yield valid data, from which someone could make 
inferences. In discussing validity of the questions I said that those questions had been 
selected or adapted from research done or from lower secondary school textbooks and 
syllabus. So, some of the questions had in a sense been tried before. Oppenheim 
(1966) states: “Even with the best interviewers in the world some bias and some loss 
of information cannot be avoided” (Oppenheim, 1966, p. 45). Oppenheim’s statement 
resonates with Macmillan and Schumacher (1993) arguing that it is not possible to get 
the same results obtained by others in using interviews. According to Oppenheim 
(1966), inevitably, even when attempting to get a complete record of an answer, the 
interviewer selects, and the selection may reflect bias, but at least it reflects the gaze, 
which is influenced by the theoretical perspective adopted. Sometimes s/he only hears 
what s/he expects or wants to hear. Therefore, Oppenheim (1966) advocates doing 
pilot work to improve the quality of research.  

The validity of the instrument (the test) used for the data collection consisted in 
administering a pilot study in a school different to the one where I did the main study. 

The data were produced in Portuguese, the language of instruction in 
Mozambique. However as the report is written in English I needed to translate the data 
into English. Students’ written test responses, students’ discussion in solving the given 
questions, students’ interviews responses were all translated from Portuguese to 
English. Because of this complex process of translation someone can ask questions 
and some more relevant ones could be: 

How I decided or opted to give some meaning to students’ responses and not to 
others, i.e. the options of translating in some way and not another? 

Knowing that I am not a fluent English speaker how did I assure the credibility of 
my translation? 

The first question should be considered complex but I took into account the fact 
that I am a fluent Portuguese speaker and I can easily interpret the meaning of 
students’ responses, even if they switch into one of their first languages. The main 
issue was to understand the meaning given by students to their answers and getting the 
learners’ understanding of mathematical language. In interpreting learners’ 
understanding of ordinary and mathematical language I maintained integrity in 
translating what learners wrote or had said. The two languages – Portuguese and 
English – are different in structure (semantic and syntax). Because of this, in 
translating from one to another it is important to capture each idea. The interview 
sessions were helpful to clarify the students’ meaning and understanding of what they 
had discussed and written during the test. This facilitated a free translation from 
Portuguese to English. But there is always a tension between literal and more free 
translation and a struggle with a search for the right words. Advice has been sought 
from more fluent English speakers. 
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6.11.3 Reliability 

Schumacher and McMillan (1993) state that: 

Reliability in qualitative research refers to the consistency of researcher’s interactive 
style, data recording, data analysis, and interpretation of participant meanings from 
the data. (McMillan & Schumacher, 1993, p. 385) 

This study adopts mainly a qualitative approach and the central issue in reliability is to 
assure the consistency referred to in the quote above. As far as the ethnographic 
methods are concerned, the intention in the interviews with the students and the school 
dean is of course to encourage the interviewees to talk more and freely and to tell the 
interviewees to use their preferable language, which might be one of the local 
languages and not Portuguese.  

About data recording, I agreed with learners to tape-record their discussion in 
solving the given logic task which was in group work as well as the interviews 
responses. This was useful as it was possible to check with students what they had said 
and then discussing their understanding. This type of “member-check” was not done 
with the school dean interview, though.  

On challenge with the variety of data sources in this study is to coordinate the 
interpretations of different sources for the same students. There is not really a 
systematic procedure for doing this, as it depends a lot on associations. But as much as 
possible, the outcomes are presented in a way that allows the reader to check the 
consistency of interpretations. 
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7 Outcomes of the Study 

7.1 The Context of the Research Site 

In the following section, the context of the study will be described. Some 
circumstances that shape the school life and the life of the students in the research site 
are described. An in-depth study of how the surrounding local culture is reflected in 
the life of the school was not carried out, but during my visits at the site and in the 
area, I gained some information and understanding of the relation between the 
surrounding culture and that of the school. 

7.1.1 Demographics and Economy 

According to the general census 2007, the district has a population of 56.335, with 
48% male and 52% female inhabitants; there are 14.649 families, of which in 64% the 
head is a male person, and in 36% the head is a female, and the average family size is 
five members. This family structure seems to be the “average” setting for the students 
in the study. In the table below, some figures about the district by gender are given, 
which can give an idea of how communication and transport devices are distributed: 

 Radio TV Tele-
phone 

Mobile Computer  Car Motor-
cycle  

Motor-
bike 

Tot. 8116 2172 40 11654 89 561 153 2191 
Male 5889 1601 32 8373 74 465 131 1755 
Fem 2227 571 14 3281 15 96 22 436 

Table 28: Access to communication and transportation by families 

Religion 
The dominant religion is the Christian, composed of Catholic (16.5%), Zion (39.8%), 
and Evangelic (16.9%). The Islamic religion represents 2.5%, and 24.3 % of the 
population does not profess any formal or institutionalised religion.  

Economy  
The main economic activity in the district consists in agriculture, comprising crops and 
livestock production. 

Language 
According to the population general census 2007 in Maputo Province, where the site is 
situated, Portuguese is the first language for 27.7% of population. These are more than 
in other areas of the country (see Chapter 3). The local languages that are dominant as 
first languages are: Xi-Changana 42.8%, Xi-Rhonga 13.3%, Xithswa 4.7%, and Xi-
copi 4.1%. However, these percentages change when one considers the spoken 
languages in comparison with the first languages, as shown in the table below: 
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 Portuguese Xi-Changana Xi-Ronga Xitshwa Xi-Copi 

1st  language 27.7 42.8 13.3 4.7 4.1 

Spoken 34.3 46.3 13.8 1.9 1.1 

Table 29: Main and spoken languages in the area of the site 

Xi-Changana can be understood also by Xi-Rhonga and Xitshwa speakers because 
these three can be considered as dialects of the same language Xi-Tsonga. 

The characteristics of the life of the students in the study as gained from the 
information in the background questionnaire, and also in the interviews as well as in 
informal conversations, resemble these features.  

The school is about ten kilometres from the main and major border with the 
Republic of South Africa (RAS). This fact has some influence on the everyday life of 
the institution. There is an agreement between Mozambican and South African 
immigration authorities allowing the inhabitants along the border districts some 
benefits: Each Wednesday, they can cross the border without any formality (such as 
showing an ID or passport) and free of charges. One immediate consequence is the 
difficulty to have students at school on that day because they are busy at the border 
shopping or purchasing and delivering merchandise. Because of the general absence of 
learners on that day the dean of the school decided to cancel classes on Wednesday. 

7.1.2 The School 

The school, the first secondary school in the district, was created in 1999 to serve the 
residents of the area, covering the lower secondary level from 8th to 10th grade. In 2006 
an upper secondary level, i.e. 11th and 12th grades, was introduced. The school has an 
effective number of about 3000 learners, studying in different periods as the institution 
organises the classes in three shifts, morning, afternoon and evening. 

Staff 
The school is served by twenty-four teachers, nineteen male and five female. These are 
allocated by the Ministry of Education, and the majority graduated at the Universidade 
Pedagógica, a public pedagogic institution for secondary school teacher-training. 
According to the school dean at the moment all teachers have scientific and pedagogic 
training for the subjects which they teach.  

The school has an additional staff of thirty-one persons, nineteen male and twelve 
female, working in the administrative and other areas, including the school library, the 
computer room, the boarding school, and the school’s crops and livestock. The female 
staff members are working at the secretary office, library and in the cleaning service 
for classrooms and the boarding school. 

Facilities 
The school has a library equipped with textbooks for all courses thought at the school 
and documents related to the national curriculum development and the syllabus. 
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Unfortunately titles are few and the users are not allowed to take books out of the 
library, except the teachers for a maximum of a one-week period. 

The school has a computer room equipped with twenty personal computers (PC) 
connected to the Internet. The PCs serve for students’ learning activities and teacher’s 
use, including Internet navigation and searches. In addition, the school has a pavilion 
and tools from a project in carpentry training, and for producing and repairing school 
furniture. The absence of a formal curriculum for the intended training caused a failure 
of the project. 

The school also includes a boarding school for the currently two hundred-fifty 
students coming from villages situated in a distance too far away for the students to 
reach the school every day. The school has been conceived to serve all villages of the 
district and it includes apartments for the dean and for the teachers. As it has been 
assumed that dean and teachers will not be recruited from the area, these residences 
were built to facilitate recruitment of candidates to the site. The school does not have 
apartments for non-academic personnel, because these are locally recruited. There is a 
cafeteria run by a private service company, serving teachers, students and other 
personnel working at school by purchase. 

The school has its own livestock (pigs and poultry), for the subsistence of the 
boarding school. The school also has a crop production. The land has a size of five 
hectares where workers and learners produce vegetables, also used for the learners’ 
subsistence at the boarding school. In some seasons, the school produces so many 
vegetables that they sell them in order to purchase other types of food. 

7.2 Overview of Students’ Background and Results in the Written Test 

The results presented in the following section refer to the students’ socio-economic 
status descriptors and the written test results. As detailed in the methodology section 
(see Chapter 6, Section 6.9.1), three socio-economic status clusters have been 
constructed from the background questionnaires. A detailed characterisation of these 
clusters in the form of tables, comments and summaries is given below. This 
information forms the basis for the groupings used in the analysis. At the same time it 
has to be considered as an outcome of the study, which aimed at achieving an 
aggregated “measure” of important aspects of the students’ background. 

7.2.1 Features of Students’ Background Across Status Clusters 

The members in the three status clusters can be said to have different social and 
economic status in the given context. It has to be remembered that the descriptors are 
some culturally calibrated measures and the attributions need to be seen in relation to 
the economic and social context of the country. As in the construction of the three 
groups the guardian’s activity, the material of which the house is built, the household 
facilities, household composition, meals per day and the combination of distances to 
school with means of transport to school have been taken into account for assigning 
“status points”, these features are automatically reflected in the groups. However, 
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other feature from the questionnaire can be seen to go hand in hand with the status 
hierarchy constructed for this study. And for all of these features there is a plausible 
reason for this. This means, that the constructed groups very much reflect the meaning 
of economic and social status in the given context. The members of each cluster will 
be attributed a “low”, “middle” and “high” status, respectively. The following 
summary provides an overview of features of the background of the students in the 
study. These characterisations are important for the interpretation of any outcomes of 
the study. Even if the information is mainly of a general and statistical character, it 
helps to contextualize the findings.  
As can be seen from the table below, in terms of the total group, the gender is equally 
distributed, but there are much more girls than boys in the middle status group.  

 Low Status 
(1st Cluster) 

Middle Status 
(2nd Cluster) 

High Status 
(3rd Cluster) 

Total 

Girls 8 11 2 21 
Boys 6 6 8 20 
Total 14 17 10 41 

% 34% 42% 24% 100% 

Table 30: Students by socio-economic status and gender 

Table 31 provide an overview of the range of students’ ages, their language use and 
birth area in the three groups. These variables were not taken into account in the 
aggregation that led to the clusters, but it can be seen that they are related. This is not 
unexpected. The age range is of interest as it shows whether the students are too old 
for the grade they are in. The languages are of interest because one of the research 
questions deals with students’ language in relation to their achievement.  

Socio-
economic 
Status 

Birth Area Age Range Language 
Urban Sub-

urban 
Rural 15-16 17-18 19-20 21-22 Port Loc 

1st Cluster 1 1 12 3 10 1 0 1 13 
2nd Cluster 2 2 13 7 7 2 1 9 8 
3rd Cluster 4 0 6 4 6 0 0 4 6 
Total 7 3 31 14 23 3 1 14 27 

% 17% 7% 76% 34% 57% 7% 2% 34% 66% 

Table 31: Students’ birth area, age and main language 

Birth area 
 76% of the students from the study are born in a rural area, and only 17% are 

born in an urban area. The reasons why the ones born in the city attend the 
school in the countryside are different. Some are deliberately sent there by their 
parents to have them in the boarding school (and so avoid usual distractions of 
city life), others moved there with their parents because of their work.  
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School age 
 A considerable number of the students from this study, namely 66%, are not in 

the appropriate age range to be at 10th grade. This may be due to delayed school 
entrance or to the fact that the students dropped out of or repeated two or three 
times previous classes. Accordingly there is only a minority of 34% in the right 
age range for 10th grade, which is the official age as defined by the school 
authority. 

Language [main (mother tongue) and most (often) spoken)] 
 It is only in the 2nd cluster where the number of main Portuguese speakers is 

greater than that of local languages speakers, but this is only one more. “Main 
Portuguese speakers” are those who communicate mostly in Portuguese and 
also have Portuguese as their first language.  

 Not unexpectedly, many students (66%) mostly communicate in local 
languages except when they are at school, and they are mostly in the 1st cluster. 
There is one main Portuguese speaker in this group, but this is because they 
have moved from another part of the country where the language is different 
and they need to use Portuguese as a lingua franca. 

Guardians’ kindred degree 
Table 32 provides an overview of with whom the students live. This does not really 
reflect the whole picture, as some of the students are in the boarding school and only 
see their guardians at the week end some are living with some friends in a shared flat 
as there are not enough apartments in the boarding school. These data are not very 
relevant for the research question, but they show that the ways of living is representing 
the general trend, that is, the group is representative in this respect. 

 Parents Mother Relative  
Total  Count % Count % Count % 

1st Cluster 4 29 8 57 2 14 14 
2nd Cluster 9 53 5 29 3 18 17 
3rd Cluster 3 30 3 30 4 40 10 
Total 16 39 16 39 9 22 41 

Table 32: Guardians’ kindred degree 

 From the students in the study only 39% are the students’ parents (father and 
mother) and the same number lives with their mothers. The last national census 
in Mozambique had shown an increase of families headed by women. As the 
site of the study is near the South African boarder, there is a high labour out-
migration of men so that growing numbers of households are in charge of 
women. 

Guardian activity 
The table below provides an overview of the type of the guardians’ professions. In the 
context of the research, working on one’s own leads to economic disadvantage, as has 
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been explained earlier. The table reflects that the clustering of the students’ 
background into the three levels captures very well this fact, even though the “points” 
gained for this in the construction of the measure could have been compensated by 
other features taken into account. 

 Employed Working on own 
account 

 
Total 

 Count % Count % 
1st Cluster 1 7 13 93 14 
2nd Cluster 7 41 10 59 17 
3rd Cluster 6 60 4 40 10 
Total 14 34 27 66 41 

Table 33: Guardians’ activity 

 Altogether, 66% of the students have a guardian working on their own account, 
specifically in agriculture or as small livestock farmers. 

 The 1st cluster includes the highest percentage of guardians working on their 
own account (93%), and the 3rd cluster the lowest (40%). 

 Only 34% of the students’ guardians are employed. 

Family size 
Family size has been taken into account in the construction of the status clusters. 
Consequently this is reflected in the distribution, as can be seen from Table 34. Also 
here the other features that have been included did not much compensate for this. 

 1-3 4-5 6-7 ≥8  
Total  Count % Count % Count % Count % 

1st Cluster - - 2 14 5 36 7 50 14 
2nd Cluster 1 6 3 18 7 41 6 35 17 
3rd Cluster 2 20 3 30 5 50 0 0 10 
Total 3 7 8 20 17 41 13 32 41 

Table 34: Family size 

 Only 27% of all students come from a family with equal or less than five 
members, five being the national average indicated in the general census-2007. 
About 73% come from families comprising six or more than six members. 

 The highest percentage of students from large families (over the official mean) 
is, as expected, in the low 1st (low) socio-economic status cluster with 86%. In 
the high and middle status clusters only between 32% and 35% have large 
families with six more than six members. 

Material of which the house is built 
This feature has been used in other studies as a “measure” for economic status. This 
variable was also included in defining the status clusters, but as the numbers show it 
would not have allowed much differentiation on its own. It is clearly visible that the 
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economic advantage acts out in the way the houses are built and that other features that 
define status correlate with this. 

 Masonry  Local material  
Total  Count % Count % 

1st Cluster 7 50 7 50 14 
2nd Cluster 14 82 3 18 17 
3rd Cluster 10 100 0 0 10 
Total 31 76 10 24 41 

Table 35: Material of the house 

Household facilities 
As described in the methodology section, a combination of these features has been 
taken into account when constructing the status clusters. The table below gives a 
detailed overview of the situation in the households.  

 Electricity Running 
water 

TV Radio  
Total 

 Count % Count % Count % Count % 
1st Cluster 1 7.0 4 29 3 21 6 43 14 
2nd Cluster 10 59 6 35 1 6 10 59 17 
3rd Cluster 8 80 2 20 10 100 2 80 10 
Total 19 46 12 29 14 34 18 44 41 

Table 36: Household facilities  

 About 46% of all students live in houses equipped with electricity, TV and 
radio as well as running water. 

 About 29% lives in houses with electricity, TV and radio but without running 
water inside. About 15% lives in houses without electricity neither running 
water but with TV Receptor and radio receptor. To watch television and 
listening to radio they use batteries. Television programs are all issued in 
Portuguese, only the Radios have programs broadcast in local languages.  

 
Daily meals 
This feature of the students’ daily lives has been taken into account as reflecting 

economic status. Consequently it is reflected in the status clusters, as can be seen from 
the table below. 

 4 3 2 1 Total 
 Count % Count % Count % Count % 
1st Cluster 2 4 5 36 7 50 0 0 14 
2nd Cluster 6 35 7 41 4 24 0 0 17 
3rd Cluster 6 60 3 30 1 10 0 0 10 
Total 14 34 15 37 12 29 0 0 41 

Table 37: Meals per day 
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 Altogether, about 34% of students have four meals per day. Snacks have also 
been counted as meals. About 37% of students have three meals and 29% only 
have two meals per day. There was no student reporting to have only one meal 
per day. 

Distance from school and transport used 
According to the coding explained I the previous section, combinations of distance and 
means of transportation have been used to assign “status points” (ranging from 1 to 3). 
The table below shows the distribution in the clusters. 

 3 2 1  
Total  Count % Count % Count % 

1st Cluster 4 28.5 4 28.5 6 43 14 
2nd Cluster 10 59 6 35 1 6 17 
3rd Cluster 8 80 2 20 0 0 10 
Total 22 54 12 29 7 17 41 

Table 38: Distance school/home and transport used 

According to the coding defined in the previous section, these data mean: 
 Of all students, 54% live close to the school (equal or less than 4 km) or have 

an own means of transport or use public transport to get to school. 
 29% live in a distance of about 5 to 7 km and normally walk to school and 

rarely uses public transport. 
 17% live equal to or more than 8 km from school. 
 The highest percentage of students living far than 8 kilometres away is in the 

first cluster (43%) and in the sample no one from the high status group lives in 
boarding school or lives more than 5 kilometres away. 

7.2.2 Students’ Background and Situation within each Status Cluster 

In the following, some important features of the students’ situation within each of the 
status clusters will be detailed. The descriptions serve as a reference for analysis and 
interpretation of the students’ results in the written test and clinical interviews, the 
outcomes of the interviews, their solution to the logic task. 

7.2.2.1 First cluster 
This cluster is composed of fourteen students, representing 34% of the sample: eight 
girls (58%) and six boys (42%). The table below shows the distribution of birth area, 
age range and their first language (main language, mother tongue). 
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  Birth area Age Range 1st Language 
  3 2 1 15-16 17-18 19-20 21-22 Port Local 

F 8 1 1 6 1 7 0 0 0 8 
M 6 0 0 6 2 3 1 0 1 5 
Tot 14 1 1 12 3 10 1 0 1 13 
%  7% 7 % 86% 22% 71% 7% - 7% 93% 

Table 39: First cluster: gender, birth area, age and first language 

Birth area 
The majority, twelve students (86%), were born in a rural area in the district of the 
site; two girls are born in Maputo City, one in a suburban area and another one in an 
urban area. In gender terms 57% of students in the cluster are girls and 43% are boys 

School age 
The majority of students, about 79%, are not in the appropriate age range for 10th 
grade, as the right one is15-16 for this level. This means there was a delay of two or 
three years to enter school or a failure two or three times in previous grades, as well as 
combination of these factors. It is considered common in rural areas that delays for 
school enrolment is resulting from parents’ lack of knowledge about the age to enter to 
school, or it is because of a too long distance from home, or because of occupying 
children with domestic work or in agricultural activities. 

Language 
The majority of students are first local language speakers and mostly (86%) they 
communicate in this language, which is different from the language of instruction. The 
category “main language speaker” here is used to designate when the students have 
reported a language as their first language and also that they mostly communicate in 
that language (except at school). 

Guardians’ kindred degree 
As can be seen from the table below, about almost one third have both parents as their 
guardians, while for more than a half this is the mother. Two students live with another 
relative (uncle, grandfather/mother, and brother-in-law). 

Parents Mother Relative  
Total Count % Count % Count % 

4 29 8 57 2 14 14 

Table 40: First Cluster: Guardians’ kindred degree 

Guardian activity 
The majority of students in this group (ca. 93%) have guardians working on their own 
account. This means, they live from elementary and survival agriculture, mostly 
without any modern machinery or technological aids.  
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Employed Working on own account  
Total Count % Count % 

1 7 13 93 14 

Table 41: First Cluster: Guardian activity 

Family size 
 Only 14% of the students are from a family size matching the official 

Mozambican average. 
 About 76% of them are from large family size above seven members, which has 

been considered to be typical for families with lower social status. 

1-3 4-5 6-7 ≥8  
Total Count % Count % Count % Count % 

0 0 2 14 5 36 7 50 14 

Table 42: First Cluster: Size of family 

Material of which the house is built 
This information has been considered as typically reflecting economic status. For the 
students in the low status group from this study, this means: 

 50% of students live in a house built using precarious material and  
 50% of students live in houses built using conventional material (masonry). 

Masonry Local material  
Total Count % Count % 

7 50 7 50 14 

Table 43: First Cluster: Material of the house 

Household facilities 
The details for this group given in the table below mean: 

 Only 7% lives in houses equipped with electricity, TV, radio and running water. 
 About 29% lives in houses with electricity, TV and Radio receptor. 
 About 43% lives in houses neither with electricity nor running water but with 

TV and radio for which they use batteries. 
 

4 3 2 1  
Total Count % Count % Count % Count % 

1 7.0 4 29 3 21 6 43 14 

Table 44: First Cluster: Household facilities 

Daily meals 
 Half of the students in this cluster have only two meals per day (50%). 
 About 36% have three meals per day. 
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4 3 2 1  
Total Count % Count % Count % Count % 

2 4 5 36 7 50 0 0 14 

Table 45: First Cluster: Meals per day 

Distance and transport used 
 43% of the students live in a distance of 8 km or more and they walk to to/from 

school, except one living 11 km from school who uses the bicycle to get there.  
 28.5% of students live in a distance between 5 to 7 kilometres and others 
 28.5% of students live less than 4 kilometres from school.  

3 2 1  
Total Count % Count % Count % 

4 28.5 4 28.5 6 43 14 

Table 46: First Cluster: Distance school/home and transport used 

Students’ (in grade 10) school marks in main subjects 
The students’ marks are displayed on the next page. 
 

 Name Port Eng His Geo Phys Chem Bio Math 
1 Lena 11 11 11 12 11 11 12 6.0 
2 Cely 10 10 10 9.0 10 9.0 10 10 
3 Énica 11 12 12 13 12 10 13 11 
4 Gilda 10 12 11 8.0 11 12 12 11 
5 Hevito 10 11 11 10 12 11 10 10 
6 Jongo 10 11 11 11 11 11 10 11 
7 Lumba 10 10 11 10 11 10 10 10 
8 Mirigu 11 9.0 11 11 10 7.0 10 7.0 
9 Mofino 11 11 12 13 10 11 12 11 

10 Roda 11 11 9.0 10 10 12 10 11 
11 Vargo 12 14 10 10 10 10 10 9.0 
12 Sofia19 11 12 9.0 9.0 10 12 13 10 
13 Irene 10 10 8.0 10 11 11 12 10 
14 Sara19 10 7.0 7.0 11 9.0 9.0 10 9.0 

Table 47: First Cluster: Students’ school marks 

                                              
19 The student is repeating 10th grade. 
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Summary 
In relation to the average of the whole group, the students in this cluster have 
considerably less access to household equipment, transport and meals. They live in 
larger families and are from rural areas. Often they use local languages for everyday 
communication, except at school, and there first language is also a local language. 
Most of them are not in the appropriate school age for the grade where they belong. 
Almost all of them have guardians working on their own account in subsistence 
agriculture activities. All students have weak school marks in the grade’s main 
subjects (Portuguese, English, History, Geography, Physics, Chemistry, Biology and 
Mathematics) in a scale of zero to twenty points. The highest mark is a fourteen in 
English. In Portuguese all students have positive20 marks, but the highest mark is only 
a twelve. Also in biology, they have all positive marks. In mathematics the highest 
mark is eleven. Four out of the fourteen students have mathematics marks bellow ten. 
Five students achieved positive marks in all the subjects listed above. 

7.2.2.2 Second Cluster 
This cluster is composed of seventeen students, representing 41.5% of the sample: 
eleven girls (65%) and six boys (35%). This means that the gender distribution of the 
school is not represented in this middle group. 

  Birth area Age Range First 
Language 

  3 2 1 15-16 17-18 19-20 21-22 Port Local 
F 11 2 1 8 6 4 0 1 5 6 
M 6 0 1 5  3 2 0 4 2 
Tot 17 2 2 13 7 7 2 1 9 8 

%  12% 12% 76% 41% 41% 12% 6% 53% 47% 

Table 48: Second Cluster: gender, birth area, age and first language  

Birth area 
The majority, thirteen students, (76%), were born in a rural area in the district, four in 
Maputo City with two in a suburban area and two in urban area. 

School age 
About 59% of students are not in the appropriate age for 10th grade. These are less 
than in the low status cluster, but still a considerable number. This is the only group 
where there are students aged 21-22. 

                                              
20 Positive mark: The scale of marks is from 0 to 20. A mark equal to or greater than 10 is 

considered positive 
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Language 
About 53% of students are main Portuguese language speakers. This means they 
reported to have Portuguese as their first language and also communicate often in this 
language.  

Guardians’ kindred degree 
There are more students in this group (53%) than in the first cluster who live with both 
parents. The fact is related to the guardian’s activity. It can be seen as a better social 
position of a family, if the father is with them. Three students live with another 
relative. 

Parents Mother Relative  
Total Count % Count % Count % 

9 53 5 29 3 18 17 

Table 49: Second Cluster: Guardians’ kindred degree 

Guardian activity 
As in the low status cluster, the majority of students (ca. 59%) have guardians working 
on their own account, mostly in subsistence agriculture. The table below (next page) 
shows the numbers. 

Employed Working on own account  
Total Count % Count % 

7 41 10 59 17 

Table 50: Second Cluster: Guardian activity 

Family Size 
 76% of students live in family size above of the Mozambican mean size family 

and only 24% of students come from family size considered in national average 
range. Even though the families are slightly smaller, there is not much 
difference to the first status cluster. 

 The family composition does not have high difference between the first and 
second cluster. 

1-3 4-5 6-7 ≥8  
Total Count % Count % Count % Count % 

1 6 3 18 7 41 6 35 17 

Table 51: Second Cluster: Size of family 

Material of which the house is built 
The majority (82%) of students of the middle status live in masonry houses and only 
18% in houses built in precarious material. In this aspect, the students from this group 
are advantaged in comparison to the low status group.  
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Masonry Local material Total 
Count % Count % 

14 82 3 18 17 

Table 52: Second Cluster: Material of the house 

Household facilities 
The meaning of the data from the table below is that: 

 59% of the students live in a house equipped with electricity, TV and radio 
receptor and running water. These are many more than in the first cluster. 

 35% of the houses are equipped with the above facilities except running water. 
 6% do not have electricity and running water, but receive TV and radio 

supplied by batteries. 

4 3 2 1  
Total Count % Count % Count % Count % 

10 59 6 35 1 6 0 0 17 

Table 53: Second Cluster: Household facilities 

Daily meals 
 About 76% of students in this status group have 3 to 4 meals per day, more than 

in the first group. Thus this has contributed to being grouped in this cluster. 
 24% of them have 2 meals, while these were 50% for the first group. 

4 3 2 1  
Total Count % Count % Count % Count % 

6 35 7 41 4 24 0 0 17 

Table 54: Second Cluster: Meals per day 

Distance and transport used 
 In this cluster 59% of the students live equal or less than 4 kilometres away. 
 About 35% of students live in a distance about 5 to 7 kilometres and 
 only 6% are more than 8 kilometres away from the school.  

3 2 1  
Total Count % Count % Count % 

10 59 6 35 1 6 17 

Table 55: Second Cluster: Distance school/home and transport used 
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 Name Grade Port Eng His Geo Phys Chem Bio Math 
1 Tácia   

 
 
 
 
 
 
 
 
 

10th 
 
 
 
 
 

12 11 12 13 11 12 11 8.0 
2 Tina 10 10 11 10 12 13 12 11 
3 Cecil 9.0 10 10 10 10 11 11 6.0 
4 Elma 11 10 11 11 8.0 8.0 11 10 
5 Emilio 10 11 10 10 13 12 12 11 
6 Emidío 10 11 12 9.0 11 10 10 7.0 
7 Egulo 10 10 11 10 11 11 11 8.0 
8 Frago 12 12 11 12 12 9 12 10 
9 Isa 9.0 10 11 12 10 10 10 8.0 
10 Comay 12 10 9 11 12 10 10 10 
11 Matima 10 11 11 11 9.0 11 11 9.0 
12 Macela 11 10 9.0 9.0 10 11 10 8.0 
13 Mapezo 12 10 12 10 12 9.0 10 8.0 
14 Ana21 10 12 10 10 10 10 11 10 
15 Luisa 10 12 10 12 10 10 11 8.0 
16 João 11 13 10 11 12 11 12 10 
17 Maria 11 12 10 11 12 11 12  

11th  9.0 11 * * 12 10 11 8.0 

Table 56: Second Cluster: Students’ school marks 

Summary 
In comparison with the whole group, many of the students in this cluster are born in a 
rural area. And it is in this middle status group, where 53% are main Portuguese 
speakers. That is, they reported having Portuguese as their first language and also 
communicating more often in Portuguese than in another language. In relation to the 
average of the whole group the students in this cluster have considerably more access 
to equipment. Almost all of them live in masonry houses, equipped with electricity, 
TV and radio receptor and/or running water. Almost all of them have three to four 
meals per day, and almost all of them live a maximum of seven kilometres away from 
school so they do not have to walk too far. Still, the majority of students (76%) come 
from large families, more than seven members, above the national average of five 
members per family. Further, there are also quite many (59%) out of the appropriate 
age range for grade 10. As to their school marks, the students in this cluster in general 
are weak. The highest mark in Portuguese was a twelve and the lowest nine and 18% 
of the students did not achieve fifty per cent of the scale from 0 to 20. The highest 

                                              
21 The student is repeating 10th grade. 
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mark in mathematics is eleven and the lowest is six. More than half of the students did 
not achieve a mark of ten. Only four students achieved positive average in all main 
subjects of the grade (Portuguese, English, History, Geography, Physics, Chemistry, 
Biology and Mathematics), but all have positive marks in English and Biology. 

7.2.2.3 Third Cluster 
This cluster has been assigned a (comparatively) high economic and social status, 
based on the construction described in the methodology section. It comprises ten 
students representing 24% of the whole sample: two girls and 8 boys. The fact that 
more boys are in this group might be related to cultural aspects. The parents prioritize 
boys’ education, especially when they do not have resources to support all children. 
On the other hand, the parents and relatives prioritize premature wedding for girls. 

  Birth area Age Range 1st  Language 
  3 2 1 15-16 17-18 19-20 21-22 Port Local 
F 2 1 0 1 1 1 0 0 1 1 
M 8 3 0 5 3 5 0 0 3 5 
Tot 10 4 0 6 4 6 0 0 4 6 
%  40% - 60% 40% 60% - - 40% 60% 

Table 57: Third Cluster: gender, birth area, age and first language 

Birth area 
The majority, six students, are born in a rural area of the district. Amongst the four 
from an urban area, there are three from Maputo town and one from Tete town around 
two thousand kilometres from the site. 

 School age 
About 60% of students are not in the appropriate age for 10th grade, which is about the 
same as for the second cluster. But there are no students who are more than 19 years 
old. 

Language 
About 60% of students are main local language speakers, which means they reported 
to have a local language as their first language and also communicate mostly in that 
language, except at school. These are more than in the second cluster. 

Guardians’ kindred degree 
Only three of the students have both their parents as guardians, which is similar to the 
first group. But in this group there is a higher number (40%) of students than in the 
other groups living with relatives.  

Parents Mother Relative  
Total Count % Count % Count % 

3 30 3 30 4 40 10 

Table 58: Third Cluster: Guardians’ kindred degree 
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Guardian activity 
More in this group (60%) are employed in the public or private sector, which leads to 
economic advantage. However, four of the guardians work on own account.  

Employed Working on own account  
Total Count % Count % 

6 60 4 40 10 

Table 59: Third Cluster: Guardian activity 

Family size 
Half of the students in this cluster are from family size below or corresponding the 
officially reported average size in Mozambique. The others’ families are bigger, but 
none has more than seven members. 

1-3 4-5 6-7 ≥8  
Total Count % Count % Count % Count % 

2 20 3 30 5 50 0 0 10 

Table 60: Third Cluster: Size of family 

Material of which the house is built 
All students from this cluster live in masonry houses, which clearly reflects an 
economic advantage. 

Masonry Local material  
Total Count % Count % 

10 100 0 - 10 

Table 61: Third Cluster: Material of the house 

House equipment 
Linked to the economic advantage, all of this cluster’s students live in houses equipped 
with electricity, TV and radio and only 20% do not have running water in the house. 

4 3 2 1  
Total Count % Count % Count % Count % 

8 80 2 20 0 - 0 - 10 

Table 62: Third Cluster: Household facilities 

Daily meals 
All but one students report having 4 or 3 meals per day. Only one has 2 meals per day, 
which is less than in the second cluster. 

4 3 2 1  
Total Count % Count % Count % Count % 

6 60 3 30 1 10 0 - 10 

Table 63: Third Cluster: Meals per day 
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Distance and transport used 
All but two of students live near to the school, i.e. in a distance less or equal to 4 
kilometres. The other two live between 5 and 7 kilometres away and walk to get there 
or more than 8 kilometres and use public or transport. 

3 2 1  
Total Count % Count % Count % 

8 80 2 20 0 - 10 

Table 64: Third Cluster: Distance school/home and transport used 

Students’ school marks  
 Name Grade Port Eng His Geo Phys Chem Bio Math 
1 Dina  

 
 

10th 

14 16 14 14 15 14 14 15 
2 Eddy 10 11 9.0 9.0 6.0 8.0 10 9.0 
3 Jomasi 9.0 11 9.0 10 10 7.0 11 10 
4 Juma 10 12 11 12 9.0 11 12 10 
5 Relina 12 11 12 10 9.0 11 11 10 
6 Jaime22 - - - - 13 11 15 13 
7 Tiago 11 12 10 10 8.0 11 10 9.0 
8 Carlos 10 10 9.0 11 10 9.0 11 10 
9 Dinis23  

11th 
11 10 - - 12 11 14 15 

10 Filipe24 13 11 - - 11 11 14 14 

Table 65: Third Cluster: Students’ school marks 

Summary 
There are no striking differences in this group in relation to the percentage of students 
out of the appropriate school age, but they are generally younger. Also, they are 
mostly from rural areas, as is the case with students from the other clusters. In terms of 
family size and meals per day they are in a better position than the other students. 
Further, in contrast to the other status groups, most of their guardians are employed 
(60%) and all of them live in masonry houses equipped with electricity, TV, radio 
receptor and/or running water. Almost all of them live near to school. As to school 
marks, the students in this high status cluster are also weak although in a little better 
position compared to the other clusters. There is more spread in their marks. The 
highest mark in Portuguese is fourteen and the lowest nine (one student). In 
mathematics the highest mark achieved is fifteen and the lowest nine (two students). 

                                              
22 This student is repeating 10th grade in the natural science section, the humanities 

(Portuguese, English, History and Geography) he passed a year before. 
23 He is enrolled in the natural science block which does not include History and 

Geography. 
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Only four of the students have positive average marks in all subjects of the grade. As 
in the middle status cluster, all students have positive marks in English and biology. 

7.2.3 Overview of Outcomes of the Written Test  

The Table 66 to Table 69 provide an overview over the results in of the written test as 
well as the results of the whole group. In the background questionnaire (see Appendix 
I) the students have been asked about their mother tongue as well as about their 
language use outside-school. A discussion follows below. The tables only take into 
account whether the students produced a correct or reasonable solution or not. Their 
strategies, including those of students who did not solve the test items correctly, are 
discussed also discussed below, as well as in the outcomes of the clinical interviews. 

Language  
Count 

Low status group achievement 
First Spoken Item1 Item 2 Item 3 Item 4 Item 5 

Portuguese Portuguese 1 1 1 1 1 0 
Local Portuguese 2 2 1 2 2 0 

Portuguese Local 1 1 0 0 0 0 
Local Local 10 9 5 4 4 1 

Total 14 13 7 7 7 1 
Achievement percentage  93% 50% 50% 50% 7% 

Table 66: First cluster achievement by 1st/ most spoken languages  

Language  
Count 

Middle status group achievement 
First Spoken Item1 Item 2 Item 3 Item 4 Item 5 

Portuguese Portuguese 6 5 3 2 6 3 
Local Portuguese 2 2 1 0 2 0 

Portuguese Local 3 3 3 3 3 1 
Local Local 6 5 2 3 3 3 

Total 17 15 9 8 14 7 
Achievement percentage  88% 53% 47% 82% 41% 

Table 67: Second cluster achievement by 1st/ most spoken languages  

Language  
Count 

High status group achievement 
First Spoken Item1 Item 2 Item 3 Item 4 Item 5 

Portuguese Portuguese 4 4 2 1 3 1 
Local Portuguese 3 3 2 2 2 2 

Portuguese Local 1 1 0 1 0 0 
Local Local 2 2 1 0 0 1 

Total 10 10 5 4 5 4 
Achievement percentage  100% 50% 40% 50% 40% 

Table 68: Third cluster achievement by 1st/ most spoken languages  
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 Count Item 1 Item2 Item 3 Item 4 Item 5 
1st  Cluster 14 93% 50% 50% 50% 7% 
2nd  Cluster 17 88% 53% 47% 82% 41% 
3rd  Cluster 10 100% 50% 40% 50% 40% 

Total 41 38 21 19 26 12 
General achievement 93% 51% 46% 63% 29% 

Table 69: Students overall achievement in the written test 

The study set out to explore students’ abstract and symbol-based reasoning, especially 
in relation to school algebra, in terms of differences in their socio-economic and 
language background in the specific context of Mozambique. One starting point was 
students’ internationally reported problems with algebra, especially when translating 
texts into and/or out of algebraic language. That is why the research questions 
focussed at aspects like (i) students’ skills in solving items requiring to articulate and 
explain mathematical procedures, (ii) converting text describing relations between 
numbers into symbolic language and solving the “translated” problem, (iii) re-
contextualizing a question described in everyday context from the school algebra 
perspective as well as interpreting algebraic expressions from the viewpoint of an 
everyday context, (iv) understanding different aspects of the concept of variable or 
“unknown”. The test was constructed in taking into account these aspects with 
different items relating to one or more of these issues. It has been assumed that their 
language is a relevant and crucial element to be considered, particularly in this specific 
case where for the big majority the students’ their main languages differ from the 
medium of instruction. For that reason, different groups in relation to their language 
(first language and most spoken language) have been identified. One step in 
interpreting the results of the written test consists in looking for overall differences in 
relation to these groups, as displaced in Table 70 (next page). 
 

Name of Group N Languages 
  First Language Most Spoken Language 

Portuguese Speakers 11 Portuguese Portuguese 
Local Language and 
Portuguese speakers 

7 Local Portuguese 

Local Language and 
Portuguese speakers 

5 Portuguese Local 

Local Language Speakers 18 Local Local 

Table 70: Language groups 

1st Language Group 
“Portuguese speakers”, students who mother tongue is the medium of instruction and 
who also use Portuguese in their everyday communication. 
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2nd Language Group 
First local language speakers, but who mostly communicate in the medium of 
instruction also outside school, referred to as “Local Language and Portuguese 
speakers”. 

3rd Language Group  
Students whose first language is Portuguese, but they are mostly communicating in a 
local language because of the milieu or the social context, in which they are involved, 
referred to “Portuguese and Local Language speakers”. 

4th Language Group 
These are first local languages speakers who also mostly communicate in those 
languages, that is, Portuguese is used/spoken at school or in some situations where it is 
not possible to communicate via a local language, referred to as “Local Language 
Speakers”. 
The Table 71 to Table 74 depict the results in the written test by language group. 

  Item 1 Item 2 Item 3 Item 4 Item 5 
1st cluster 1 1 1 1 1 0 

% 100 100 100 100 0 
2nd cluster 6 5 3 2 6 3 

% 83 50 33 100 50 
3rd cluster 4 4 2 1 3 1 

% 100 50 25 75 25 
Total 11 10 6 4 9 4 

% 91 55 36 82 36 

Table 71: Correct solutions by cluster for “Portuguese speakers” 

  Item 1 Item 2 Item 3 Item 4 Item 5 
1st cluster 2 2 1 2 2 0 

% 100 50 50 50 0 
2nd cluster 2 2 1 0 2 0 

% 100 50 0 100 0 
3rd cluster 3 3 2 2 2 2 

% 100 67 67 67 67 
Total 7 7 4 4 6 2 

% 100 57 57 86 29 

Table 72: Correct solutions by cluster for “Local Language and 
Portuguese speakers” 
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  Item 1 Item 2 Item 3 Item 4 Item 5 
1st cluster 1 1 0 0 0 0 

% 100 0 0 0 0 
2nd cluster 3 3 3 3 3 1 

% 100 100 100 100 33 
3rd cluster 1 1 0 1 0 0 

% 100 0 0 100 0 
Total 5 5 3 4 3 1 

% 100 60 80 60 20 

Table 73: Correct solutions by cluster for “Portuguese and Local 
Language speakers” 

  Item 1 Item 2 Item 3 Item 4 Item 5 
1st Cluster 10 9 5 4 4 1 

% 90 50 40 40 10 
2nd Cluster 6 5 2 3 3 3 

% 83 33 50 50 50 
3rd Cluster 2 2 1 0 0 1 

% 100 50 0 0 50 
Total 18 16 8 7 7 5 

% 89 44 39 39 28 

Table 74: Correct solutions by cluster for “Local Language Speakers” 

Some general observations can be made from the data presented in all tables above. 
First of all, there is no obvious advantage of being in the category “Portuguese 
Speaker”. Looking at the total number of solved items “on average solution rate by 
students”, the groups all solve between 2 or 3 items per student. The same applies to 
the status clusters. However, there are differences between the items. The item 2, the 
algebra word problem about an unknown number, was least successfully solved by 
“Local Language Speakers”, which is not unexpected. But the expectation that 
“Portuguese Speakers” should do better, is not justified, as it was the ones with first 
language Portuguese who at the same time more often communicate in local languages 
who were most successful. For the other word-problem about cinema tickets, the 
“Portuguese Speakers” were better, but generally not many students solved it, which 
was also unexpected. The middle status group achieved better on it, the low and high 
status groups being similar. Item 5 about the swimming pool resembled a type of task 
from their current curriculum, and similar tasks are found in the textbooks. That it was 
generally not solved correctly by many reflects their weak school marks. In the low 
status cluster only two students solved it, even though they had a lower number of 
insufficient marks in mathematics than the middle status group. Another observation 
refers to the fact that the middle status cluster solved more items as could have been 
expected given that they had the weakest school marks from all groups. It can be 
concluded that the test did not “measure” the same as the school marks do.  
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7.3 Detailed Students’ Results and Solution Strategies 

In general, because of the low number of students in each of the status and language 
groups, statistical arguments cannot be made, but the overview presented above points 
to interesting issues to look at. In the following, the students’ strategies will be 
discussed in detail, based on these general observations. The discussion is grouped in 
Status Clusters, but in the discussion and analysis reference to language will be made. 

7.3.1 Students from the Low Status Cluster 

7.3.1.1 Item 1 
The item is about basic arithmetic, the only possible difficulty being to explain once 
choice of the correct solution from the given suggested solutions that were presented 
as being students’ solutions. Thirteen out of fourteen students (93%) from the low 
status cluster chose the correct option, except Irene who chose option 2 and did not 
justify it. 
A couple of students chose the right option, but could not explain their choice.  

For example, Sofia chose the correct answer but wrote an incomprehensible 
sentence: 

 
“The correct resolution 1 that is the correct result because we look for adding 

numbers to be able to find the result”. According to her, the main language it 
Portuguese, and she has the mark 11 (out of 20) in this subject. The sentence seems to 
be grammatically distorted, but one can assume she refers to some procedure. She did 
not grasp the criteria that stated one should refer to the properties of the arithmetic 
operations in one’s answer. In her case, the problem might as well be related to her 
very low achievement in mathematics. 

Lena, a main Local Language speaker, although she has chosen the correct 
solution, but her argument does not apply as she states: “The correct resolution is 
student 1 because always that an account presents multiplication, addiction, division 
and subtraction first we solve addiction and multiplication”. 

Cely, whose first language a Local Language, but who communicates mostly in 
Portuguese, also chose the right option and gave an incomplete justification stating: 
“The correct solution is 1 because 17-6=11”. This part of the calculation is presented 
in the solution of student 1 as the last step. In this step the other solutions presented 
were also correct. 

Gilda’s (a main Local Language speaker) justification shows some language 
constraints but it was possible to interpret her reasoning. She has the mark 11 in 
mathematics. She states: “The correct solution is the student nr 1 because 
2*3=6+12=18+15=33:3=11. Because in addition, subtraction, multiplication and 
division properties first is solved the division following multiplication and at the end 
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addiction. In case of addiction and subtraction first it solves addiction at last 
subtraction.” 
Altogether, the students from this cluster did not have difficulties to choose the right 
solution, which only reflects the fact that they have acquired basic arithmetic skills. 
The item is entirely situated in the esoteric domain and difficulties could only be in 
formulating the justification. However, failing to do so seems more related to their 
mathematics than to their language proficiency. 

7.3.1.2 Item 2 
Here half of the students from the low status cluster (seven students) achieved the 
correct solution and seven did not. The more interesting outcome lays in their 
strategies with which they attempted to solve it. All students attempted a solution. As 
the text deals with an unknown number and in a quite complex grammatical structure 
proceeds to explain operations done with that number, one would expect difficulties. 
The numbers and operations described were the same as in the arithmetic task (item 1), 
but curiously only one student from the whole sample did recognise this fact. This 
student is a main Local Language speaker from this cluster. When looking at their 
strategies, it is possible to distinguish between formal mathematical, informal, and 
mixed strategies. The students used formal or informal strategy no one recurred to the 
mixed one. The following table depicts the choices. 

  Solution No 
attempt 

Strategy 
 Count Correct Incorrect Formal Mixed Informal 
Female 8 2 6 0 4 0 4 
Male 6 5 1 0 5 0 1 
Total 14 7 7 0 9 0 5 
%  50% 50% - 64% - 36% 

Table 75: First Cluster: Results and strategies used in item 2 

In total five students used an informal strategy of whom four are girls, and only one 
girl obtained the right solution via this strategy. All those who did not succeed in 
translating the word problem are main local language speakers, but there were some 
Local Language speakers who did do it correctly. 

An expected aspect causing difficulties is the students’ constraints in translating 
the word problem into symbolic language. Some of them did not understand the 
meaning of the words: quadruple, twice the number, five times the number, and 
quintuple. An example for this misunderstanding can be given by presenting Hevito’s 
solution attempt:  

 The “quadruple of the number thought of”: 4x , he knows that the word 
‘quadruple’ is related to the number 4 but he thinks this number operates as 
exponent. 

 “To this result I added the quintuple of the number thought of divided by 

itself”: 5

5
4

x
xx  He understands “divided by itself” referring to the whole last 
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phrase (to what is added) and not only to the number thought of, and in 
“quintuple” the number 5 is also interpreted as an exponent. Hevito has positive 
marks in all subjects; in mathematics he has a ten (out of 20). 

Others presented a chain of equalities, with an equal sign between all operations 
according to number words found in the given word problem. In this way each 
sentence forms a new equation amounting to a "new" variable denoted by the same 
symbol x. The example below from Irene, Sofia and Sara shows this procedure. While 
Irene and Sofia have positive marks in mathematics (a ten), Sara has a nine: 

xxxx 2
5
54 . 

 One can also see here that for these students quadruple of the number thought 
of is indeed four times x. Correct, but they consider that this results again in x 
as shown after equal sign.  

 
5
5x . Here the students added 

5
5  considering this as five times the number 

thought of divided by itself which is mistake from misreading the text by 
leaving out the "number thought of" as a factor. For them this results again in x 

when they write xx
5
5 . Still at least they could interpret the phrase "divided 

by itself". 
   (To the found result x they subtracted twice the number thought of). 
 There are other students who also are Local Language speakers (Jongo, Mirigu 

and Roda) who translated the text successfully. While Jongo is one of the 
students with sufficient marks in all main subjects (and an eleven in 
mathematics), Mirigu has insufficient marks in three subjects including 
mathematics (a seven). Roda has an insufficient mark only in one subject (and 
an eleven in mathematics). 

Jongo’s reasoning and procedures are displayed below. He seems to first have guessed 
the number, after writing down the right equation, and then tried to solve the equation. 

2xx
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The text means: 
For the 1st case the number thought of is (3). 
For the 2nd case the number thought of is (-1). 

Mirigu’s reasoning displayed below also shows a correct equation without a solution. 
In the numerical version below the equation some of the factors are revised in order, so 
it is not clear whether this is related or whether the similarity with item 1 was 
discovered. 

 
Roda’s reasoning and procedures below are different. She chose the letter n and not x 
denoting the variable and solved the equation formerly including some writing errors. 
The result is written as a set. 
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Mofino was the only student establishing a relationship between the first and second 
items, just writing  “The number you thought of is the 3” before an unsuccessful 
attempt of setting up an equation that included the interpretation of quadruple and 
quintuple as exponents. He also wrote the procedure of “student 1” from the item 1: 

 
As to the strategies, the students in this cluster either started out with writing an 
equation (be it correct or incorrect), or without using variables. No one used a mixed 
strategy. 

7.3.1.3 Item 3 
This task dealt with an interpretation of a series of equations or expressions containing 
variables and parameters in the context of a school library. Seven students understood 
the question purpose and another seven misunderstood it. The task is unusual, as the 
typical tasks in their school algebra do not include interpretation of variables in a 
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context, that is “translating” a symbolic esoteric mathematics texts into everyday 
language, but only the process in the other direction. The table bellow shows students’ 
understanding of the question asked by gender and by language most spoken: 

 Count Gender Language most spoken 
  Female Male Portuguese Local 
Understood 7 2 5 3 4 
Misunderstood 7 6 1 0 7 
Total 14 8 6 3 11 

Table 76: First Cluster: Understanding the question in item 3 

Only two girls, Cely and Sara, both main local language speakers, understood the 
question purpose. Sara has insufficient school marks in 5 of 8 main subjects (including 
mathematics), and Cely is unsuccessful in two subjects, but has a ten (out of 20) in 
mathematics. Cely answered only question a) and b) possibly manifesting constraints 
in Portuguese language proficiency. Sara interpreted and answered all seven questions 
a) to g) and only the question d) was not correctly interpreted.  
The students’ misunderstandings consisted in (i) interpreting letters in the expressions 
as constants to be replaced by the quantity given in the table, (ii) trying to “solve” or 
transform the equations/inequalities and interpreting and giving some meaning of the 
found solution, or (iii) not interpreting the letters as variables and parameters. 
An example is Vargo’s strategy. Vargo has positive marks in all subjects except 
mathematics (where the mark is nine): 

 
Vargo did algebraic transformation and at the end gave an interpretation of some of the 
sub-questions: 

 He expressed the p value solving the equation and writes: “the meaning of this 
expression is: I subtracted 60 by 40 and I obtained the result 20”. 

 He equalled g and g’ to zero and writes: “the meaning of this expression is: I 
subtracted 45 a value of these unknowns” 
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 He wrote (h’+c’+f’) > (h+c+f) (80+63+0)> (0+32+0) 0>0 and then: “the 
meaning of this expression is: we don’t have the value of this unknown 
therefore I added zero to all and I got the result 0>0”. 

He misinterpreted the questions as the requirement to interpret his procedures i.e. the 
calculations done, as often is the case when having to write something in words, and 
decided to operate solving the equations and inequalities before explaining what he 
did. In the sub-questions d) to g) he did transformations but did not find a meaning of 
what found: 

 
The failure by many students in understanding the purpose could be related to fact that 
it is not typical in this grade level to ask students to interpret the meaning of 
mathematical expressions in a given context. In addition, the formulation, “what do the 
expressions tell you?” is quite vague. Interestingly, two girls who did in fact solve the 
task reasonably, did this somewhat unexpectedly, as they are otherwise not good 
students and one of them even has an insufficient mark in mathematics and both are 
main Local Language speakers.  

7.3.1.4 Item 4 
This was a typical word problem about ticket prices. It can be solved by an informal 
strategy, as is the case with most of such tasks, but also by setting up an equation. 

  Solution No 
attempt 

Strategy 
 Count Correct Incorrect Formal Mixed Informal Any 
Female 8 2 5 1 0 0 7 1 
Male 6 5 1 0 1 2 3 0 
Total 14 7 6 1 1 2 10 1 
%  50% 43% 7% 7% 14% 72% 7% 

Table 77: First Cluster: Results and strategies used in item 4 
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Seven students (50%) achieved the correct solution and only one of them, Jongo, 
contextualized the item to mathematics classroom procedures using a formal strategy. 
He has positive marks in all subjects and an eleven in mathematics (out of 20). Two 
students, Lumba and Mirigu, used mixed formal-informal strategies. Mirigu has 
insufficient marks in mathematics (a seven) and two other areas, but Lumba has 
positive marks in all subjects (a ten in mathematics). These students had in their mind 
that there is a fixed unknown x (the adult or children ticket price), and after they had 
written a calculation or an “equation” without a variable, they included the unknown in 
one of the additional steps of their procedures. 
Lumba’s procedures (below) that he tried to adapt his solution to the form of an 
equation after he had worked it out. 

 
Mirigu’s (below) introduces the “unknown” at the end of his calculation. 
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Ten students (72%) used informal strategies, eight girls and two boys. One participant, 
Énica, did not try to solve the item. As in the algebra word problem in item 2, the girls 
tended to resort to an informal strategy more than the boys.  

The high number of students attempting to solve the task by using an informal 
strategy could perhaps reflect a tendency to approach it from an everyday perspective, 
which would reflect outcomes of earlier research about strategies. in relation to socio-
economic status. While normally in a school context the approach is not valued or not 
successful, here it was possible.  

7.3.1.5 Item 5 
This task is more related to the current curriculum of the students than the other tasks. 
The context is certainly alien to the students, as it deals with calculating the maximum 
area of a swimming pool, but the mathematical tools should be available to them. 

  Solution No 
attempt 

Strategy 
 Count Correct Incorrect Formal Mixed Informal Any 
Female 8 1 4 3 5 0 0 3 
Male 6 0 6 0 6 0 0 0 
Total 14 1 10 3 11 0 0 3 
%  7% 72% 21% 79% - - 21% 

Table 78: First Cluster: Results and strategies used in item 5 

From the students in the low status cluster only Roda achieved the solution of 
question b) getting the required dimensions. Roda has positive marks except in History 
and an eleven (out of 20) in mathematics. She is main Local Language speaker. In 
question a) she wrote an equation instead of an inequality and so ‘x’ was considered 
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fixed unknown. She understood that it was necessary to find an ‘x’ interval but she 
seemed confused about from which tools and procedures. She formed an inequality 
from expressions for length and width and concluded ‘x’ must be greater than zero and 
unlimited i.e. :0x  . As the equation solution gives the maximum value of ‘x’ she 
managed to get the right solution in question b). 

Lena, a main Local Language speaker who has the lowest mark in mathematics in 
this group (a six), but positive marks in the other areas, translated correctly the two 
first phrases of the item in doing: 

 
The first phrase was: The perimeter of a rectangular plot does not exceed 330 meters. 
She wrote an inequality but did not include 330 m. The second phrase already included 
a translation: The length is 2x+5 and the width is 2x. 

Lena wrote the formula to calculate the perimeter of a regular rectangular plot but 
she did confound the signs ‘<’ and ‘>’ in formulating the inequality. She solved the 
inequality and got the solution x<40m2 and in answering she stated, “The possible 
range of x is 40m2”. She did not understand the meaning of possible range of x or 
interval possible for x. Perhaps she associated area measures because of her notation of 
the perimeter and are both including an icon of a rectangle. 

The three students who did not attempt to solve the tasks were all female Cely, 
Énica and Sara did not solve the question. While Énica has sufficient marks in all 
subjects, Cely and Sara do not, and Sara even has an insufficient mark in mathematics 
(a nine out of 20). Sara and Énica are both main Local Language speakers, and Cely 
also has a Local Language as her first language but communicates more often in 
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Portuguese. It might be that both, the text of the item, intermingles with mathematical 
symbols, did indeed discourage them. 

All students who worked with the question tried writing an equation or inequality, 
i.e. they recontextualized the item strictly in school mathematics terms. This is 
afforded by the problem statement that includes already mathematical descriptors 
(descriptive domain text). In addition, it is unlikely that one knows that the length 
exceeds the width by 5 m but nothing else about the dimensions of the pool. 
Consequently, it is unlikely to resort to a real life situation, i.e. visioning or imagining 
a swimming pool, in order to exclude negative values or infinite ones or to check the 
result. Altogether, this might be the reason why no one attempted to solve the task by 
informal strategies, even though the students from this cluster did so in other items. 
Also, the unfamiliarity with the context of making a swimming pool may have 
contributed to this.  

7.3.2 Students from the Middle Status Cluster 

7.3.2.1 Item 1 
Fifteen (88.2%) students of this cluster chose the correct option in the arithmetic task, 
except Mapezo and Luisa who chose the ‘student 2’ solution. Both have an insufficient 
mark in mathematics (an eight out of 20), and Mapezo also has an insufficient mark in 
chemistry. Luisa she is a first Local Language speaker and she mostly communicates 
in this medium. Mapezo is a main Portuguese speaker. 

Mapezo’s argument doesn’t fit with the ‘student 2’ procedures when he states: The 
correct solution is that from student 2 because first it’s solved multiplication followed 
by division and at last subtraction. The probable source of this maybe that he did not 
realise that in the expression 3231512  there is a division 315 , otherwise 

according to his argument it was supposed to do this instead of 696
3

27
3

1512 . 

Luisa chose a wrong solution and she showed some forgetting of the order of 
arithmetic operations in writing: The correct solution is the following  

63273231512  
69  

3 
Her understanding and proceeding was for an expression like

6327)32(3)1512(  and in this case the option would be the correct 
one. 
As to the absence of a justification one can suspect Luisa’s lack of language 

proficiency influenced her response, i.e. she might have found it difficult to argue or 
she did not understand the meaning of justify in details your choice. However, for both 
of these students their mathematical knowledge might have constrained them most. 

Elma chose the correct solution but her justification is not sufficient for 
demonstrating that the choice is the only correct one. She writes: “Student 1 because

6176512 ”. Elma has a positive mark in mathematics (a ten out of 20), but 
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insufficient marks in two other subjects. She is first Local Language speaker and the 
medium of instruction she speaks only during the learning activities in the classroom. 
This item was the only one Elma answered correctly by choosing the right option, in 
all other items she did not get anywhere. However, the language issue cannot be taken 
as the only or main reason for her performance, as the items were different in language 
demands. In item 3 (interpreting algebraic expressions in context), for example, she 
wrote, “a) ordered g) subtraction”. Maybe she interpreted the question as, “What are 
the names of the operations involved?” Items 4 and 5 she did not attempt to solve. 

Emilio, a main Local Language speaker who has positive marks in all subjects (an 
eleven out of 20 in mathematics), chose the correct option and justified his answer by 
underlining the prioritised operations, although he did not distinguish operations and 
properties. He wrote: 

The correct solution is that of student 1 because in the addition, subtraction, 
multiplication and division properties first we solve division followed by 
multiplication at the end addition. In case of addition and subtraction the first is the 
addiction. 

1161765123231512  
Altogether sixteen students (94%) of this cluster justified their choice, although in 
some cases weakly or insufficiently. Comay, for example, argues, “The correct result 
is of student 1 because he applied the rules”. Fourteen students (82%) justified 
correctly their option. 

7.3.2.2 Item 2 
As mentioned above, the problem allowed for formal (school mathematical) or 
informal strategies. The table below provides an overview. 

  Solution No 
attempt 

Strategy 
 Count Correct Incorrect Formal Mixed Informal 
Female 11 4 7 0 5 1 5 
Male 6 5 1 0 3 3 0 
Total 17 9 8 0 8 4 5 
%  53% 47% - 47% 24% 29% 

Table 79: Second Cluster: Results and strategies used in item 2 

Nine students (53%) of this middle status cluster achieved the correct solution. 
Three of them (Isa), Mapezo and João) used a formal strategy through writing and 
solving a linear equation. Four students (Cecil, Emidio, Emilio and Frago) used a 
mixed strategy. Isa, Mapezo and João. Isa and Mapezo have an insufficient mark in 
mathematics (an eight out of 20), and also insufficient marks in other subjects (notably 
Isa in Portuguese). João achieved sufficient marks in all areas. The students who used 
a formal strategy all have Portuguese as their first language, but one of them (Isa) 
states she mostly communicates in a Local Language outside school. Three of the ones 
who adopted a mixed strategy have a Local Language as their first language and two 
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also mainly communicate in this medium. One (Frago) communicates mostly in a 
Local Language as well, but Portuguese is his first language.  

It was considered a mixed strategy when after setting up the equation the student 
did not solve it following the formal procedures but instead tentatively or by guessing. 
In this particular case the students wrote the correct linear equation and found a 
number verifying the equality as follow: 

11254 xxxx  (1) 
 113233534  (2) 

11631512   (3) 
11617   (4) 

1111   (5) 
After writing the equation (1) they looked for the x verifying the equality (5). 
Two students, Tácia and Comay, both main Portuguese speakers, used an informal 
strategy without showing any reasoning and procedure only stating: “The number 
thought of is 3”. Perhaps they operated on recognising the similarity of the task with 
the arithmetic version in item 2. Tácia has an eight (out of 20) in mathematics, but 
otherwise sufficient marks, while Comay has a ten in mathematics (sufficient) and an 
insufficient mark in another subject. 

Also in this group, the girls showed a tendency to use informal strategies in this 
item as all students recurring to this strategy were girls (representing 45% of the 
middle status cluster’s female students). For the item 2, only students from this cluster 
(24%) recurred to a mixed strategy. 

7.3.2.3 Item 3 
In this cluster eight students (47%) understood the purpose of the question and nine 
(53%) completely misunderstood it and did calculations or transformations to get 
quantified results. 

 Count Gender Language most spoken 
  Female Male Portuguese Local 
Understood 8 4 4 2 6 
Misunderstood 9 7 2 6 3 
Total 17 11 6 8 9 

Table 80: Second Cluster: Understanding the question in item 3 

The misunderstandings of this task are similar to that in the first cluster, however Tina 
seemed to belong the both groups (understood and misunderstood). Tina has sufficient 
marks in all subjects and she is main Local Language speaker. She presents two kinds 
of procedures and solutions. The first resolution consists in doing calculations to 
determine the letters’ values, i.e. considering the expressions as equations or 
inequalities (see next page). 
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Tina replaced the letters by the given values from the table, meaning she considered 
these as constants, i.e. the letters in the given inequality can only take the values given 
in the table (h = h' = 80; f = f' = 75 and c = c' = 50). The next step 3h’c’f’>3hcf doesn’t 
seem related to the previous one. As a second procedure, she gives another 
interpretation and seems to understand the question and she gives meanings to each 
sub-question as follow: 
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It seems that Tina’s aim was first to interpret the results she found by solving the given 
expressions instead of interpreting these exactly in the presented form. The second 
version shown by Tina allows to state that she understood the purpose of the question: 

a) 4060 p  it means 20 titles out 
b) 45'45 gg  it means 45 ordered titles and 45 returned 
c) )()'''( fchfch  it means titles quantity returned greater than quantity 

ordered 
d) 15'c  it means 15 titles returned 
e) 12c  it means 12 titles ordered 

Six students (67%) of those who misunderstood the question mostly communicate in 
Portuguese, but their first language is a Local Language and four students (44%) of 
those who misunderstood are main Portuguese speakers and also having this language 
as their first language. Only three students (33%) of those who misunderstood are 
main Local Language speakers. As the first or most spoken language by the majority 
of students who misunderstood the question is the medium of instruction, there seems 
to be no “language advantage” in this case.   

7.3.2.4 Item 4 
In this item that dealt with the cinema tickets fourteen students (82%) achieved the 
correct solution, while one participant did not touch the question and two failed. 

  Solution No 
attempt 

Strategy used 
 Count Correct Incorrect Formal Mixed Informal Any 
Female 11 8 2 1 2 0 8 1 
Male 6 6 0 0 4 1 1 0 
Total 17 14 2 1 6 1 9 1 
%  82% 12% 6% 35% 6% 53% 6% 

Table 81: Second Cluster: Results and strategies used in item 4 

In contrast to the students from the low status cluster, more students from this group 
(35%) used a formal school mathematics strategy by setting up an equation. In the first 
cluster there was only one boy doing so. Nine students (53%) used an informal 
strategy in solving this item, it means they interpreted it in the context of everyday life 
and did not re-contextualize it to a school mathematics activity. The girls showed a 
high propensity to use an informal strategy as eight of them (72%) recurred to this 
strategy. For example, Isa a girl, first Portuguese speaker but often communicating in a 
Local Language, wrote the following:  

Solution: 
100520   18080100  
80810  

Adult ticket costs 20 MT 
Child ticket costs 10 MT 

An example of a mixed strategy comes from Comay, a girl for whom Portuguese is the 
first and mostly used language, used mixed strategy in doing: 
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1805
2
18  

1805
2
8 x  

18054 x   
1809x  

9
180x   

20x  
For adult costs 20 MT  

 

7.3.2.5 Item 5 
Also in this group, the task about the swimming pool turned out to be difficult. In 

this group, the students generally had weak mathematics marks (nine students having 
insufficient marks below ten), and consequently it could not be expected to be easy, as 
it reflects a typical task from the curriculum. All students who attempted to solve it 
used a school mathematics formal strategy, as did the students from the low status 
cluster. They looked at the question strictly in terms of mathematical objects (a 
rectangle, perimeter, surface, area, equal to, less than, greater than width, length and 
unknown ‘x’). 

  Solution Not 
Solved 

Strategy used 
 Count Correct Incorrect Formal Mixed Informal Any 
Female 11 3 4 4 7 0 0 4 
Male 6 4 1 1 5 0 0 1 
Total 17 7 5 5 12 0 0 5 
%  41% 29% 29% 71% 0 0 29% 

Table 82: Second Cluster: Results and strategies used in item 5 

Five students (29%), Elma, Egulo, Matima, Macela and Maria, did not solve or touch 
this item. From these students, only Elma has a sufficient mark in mathematics (a ten 
out of 20); she is a main Local Language speaker. Matima, Macela and Maria 
communicate mostly in Portuguese and all but Matima have Portuguese also as their 
first language. 

The seven students from this cluster (41%) who are counted as having achieved a 
correct solution, actually only partially solved the task. Except João, they all did not 
present or find the exact possible ‘range of x’. João is one of the four students from 
this group who have achieved sufficient marks in all main subjects and he has a ten in 
mathematics and is a main Portuguese speaker. João in fact states that, “x values are 
less or equal to 40 i.e. ”. He did not state however what would happen if ‘x’ is 
no positive (x<0) in terms of the dimensions of the swimming pool. 

While twelve students (71%) formulated the inequality or equation in right way, 
the high failure results from erroneous procedures in their attempt of solving them. 

40x
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7.3.3 Students from the High Status Cluster 

7.3.3.1 Item 1 
All students of this cluster succeeded in choosing the right option and all argued 

for it of which 80% justified it reasonably. Only Juma (a main Local Lan guage 
speaker) and Relina (a main Portuguese speaker) provided insufficient arguments. 
Relina’s justification is, “The correct solution is of the student 1 because he obtained a 
correct solution”. Her argument suggests answering another question, that is why she 
assumes that student 1 obtained a correct solution. Juma’s justification is, “Student 1 is 
correct because he applied commutative property”. Both students have a sufficient 
mark in mathematics (a ten out of 20), and both have an insufficient mark in physics. 
When looking at other answers from Juma, particularly item 3 and item 4, it seems that 
she faces some linguistic constraints. 

7.3.3.2 Item 2 
This algebraic word problem was not solved more successfully by students from this 
group. All but three students chose a school mathematical approach. In this group the 
ones choosing in informal strategy were boys.  

  Solution No 
attempt 

Strategy 
 Count Correct Incorrect Formal Mixed Informal 
Female 2 1 1 0 2 0 0 
Male 8 4 4 0 5 0 3 
Total 10 5 5 0 7 0 3 
%  50% 50% - 70% - 30% 

Table 83: Third Cluster: Results and strategies used in item 2 

Of the five students (50%) who succeeded in achieving the right solution four 
communicate mostly in Portuguese. 
The three students who did not write down any reasoning or procedures are Jaime, 
Tiago and Carlos. All three gave the same (wrong) answer in stating: “The number 
thought of is 4”. From these students, only Tiago has an insufficient mark in 
mathematics (a nine out of 20). When excluding these three students, all others 
contextualized the item as a school mathematics question and only two of the seven 
did not achieve the right solution as consequence of misinterpretation. Relina, a main 
Portuguese speaker, who has a sufficient mark (a ten out of 20) in mathematics and an 
insufficient mark only in physics, translated the word problem into symbolic language 
in terms of xxxx 2254 2  . It seems she was not sure of the meaning of 
‘quadruple’ because she multiplies the number thought of by four and she squared it. 
Also she did not understand that the number multiplied by five was divided by itself 
neither that the final result is 11.  
There is an increase the use of a formal strategy compared with the approaches chosen 
by students from the low and middle status clusters. Notably, none from this cluster 
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used a mixed strategy for solving this item, a phenomenon also observed in the first 
cluster. The reasons might be similar (see above).  

7.3.3.3 Item 3 
The students from this group did not achieve more, but slightly fewer, correct 
solutions to this task about interpreting algebraic expressions in context. The best 
solution is from one female student in this group (Dina). Dina, a girl who did 
exceptional written test solutions as compared with all other students, has generally 
better (but not excellent) marks than the others and is a main Portuguese speaker. The 
outcomes for students’ understanding are shown in Table 84 (next page). 

 Count Gender Language most spoken 
  Female Male Portuguese Local 
Understood 4 1 3 3 1 
Misunderstood 6 1 5 4 2 
Total 10 2 8 7 3 

Table 84: Third Cluster: Understanding the question in item 3 

Only four students (40%) in this cluster understood what was required to do in the 
item 3 and six (60%) did not. Only Dina and Filipe interpreted correctly all seven sub-
questions – a), b), c), d), e), f), g) and did also write fluently and without errors. Filipe 
has quite a good mark in mathematics (14 out o 20), and is also a main Portuguese 
speaker, as is Dina. 

 Juma translated six expressions a), b), c), d), e) and g) although b) was incorrectly 
translated or understood and she did not touch f). She is a main Local Language 
speaker and has one insufficient mark in physics, and a ten in mathematics.  

Dinis translated correctly expressions a) to d). He is a first language Portuguese 
speaker who communicates in Local Language and the only student except Dina who 
also has a 15 in mathematics. Eddy, a main Portuguese speaker with insufficient marks 
in five subjects including mathematics where he has a nine, did not answer this item.  

Others misunderstood the purpose and did calculations to find solutions in numeric 
values, as did students from the other status groups. They considered given 
expressions equalities or inequalities to be solved and the letters as fixed unknowns or 
constants. The procedures bellows show some varieties: 

 Jaime, Tiago, with only Tiago having an insufficient mark in mathematics (a nine) 
did: 

 b) 45'45 gg  455545  
 d) 50'90 pp 05050 pp  40'40 pp , 40'pp  20p  20'p  

Their aim is to find fixed unknowns g and g’ leading to the truth of expression b). 
They did the same for p and p’ values but they used incomprehensible transformations 
in an attempt of verifying the expression d). Juma, a main Local Language speaker 
(first language and the most used in everyday communication) who has a ten in 
mathematics, did not understand the question and did calculations for the questions a) 
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b) d) g) to verify the equality and questions c), e) and f) he did not touch maybe 
because there is no calculation to do. 
Relina (a main Portuguese speaker), did the following: 
 c) )()'''( fchfch  
 d) )755080()755080(  
 7513075130  
 205205  
 205205  

By replacing letters h’ c’ f’ h c f by the maximum quantities given in the table she 
considered these as constants. At the end she had a false statement 205205 and she 
decided to change ‘>’ by ‘=’. 

Altogether, three of the students, representing half of those who misunderstood the 
item 3, are first language Portuguese speakers. Four students of those who 
misunderstood the item mostly communicate in Portuguese also outside school. As the 
first and/ or most spoken language by the students of this cluster coincides with the 
medium of instruction, it cannot have been linguistic constraints that caused the 
misunderstanding. As there are only two students who have insufficient marks in 
mathematics, the school success is not quite reflected in the solutions either.  

7.3.3.4 Item 4 
Also in this item about the tickets, the students of the high status group did not 
produce more correct solutions. Their strategies were similar in quality to the ones 
from the other groups, except that nobody operated with a mixed formal-informal 
strategy. Quite many used an informal approach, but did not do so successfully, except 
one student. 

  Solution No 
attempt 

Strategy used 
 Count Correct Incorrect Formal Mixed Informal Any 
Female 2 2 0 0 1 0 1 0 
Male 8 3 5 0 3 0 5 0 
Total 10 5 5 0 4 0 6 0 
%  50% 50% - 40% - 60% 0 

Table 85: Third Cluster: Results and strategies used in item 4 

From the five students (50%) who achieved the correct solution four used a formal 
strategy i.e. they re-contextualized the item to school mathematics, writing an 
equation. All students that used this strategy achieved the right solution. Students 
using an informal strategy only Relina got the correct solution. Relina has a ten in 
mathematics and her first language is a Local Language and communicates in 
Portuguese. 

7.3.3.5 Item 5 
There was the same proportion of students as in the middle status cluster producing a 
reasonable or correct solution to the swimming pool task. But there are more students 
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in the appropriate school age in the high status cluster, meaning that they are 
“disadvantaged” in relation to others who might already have done the same 
curriculum. 

  Solution No 
attempt 

Strategy 
 Count Correct Incorrect Formal Mixed Informal Any 
Female 2 1 0 1 1 0 0 1 
Male 8 3 1 4 4 0 0 4 
Total 10 4 1 5 5 0 0 5 
  40% 10% 50% 50% - - 50% 

Table 86: Third Cluster: Results and strategies used in item 5 

Five students, Eddy, Relina Jaime, Tiago and Carlos, did not touch this item and five 
students partially solved it. Eddy, Relina, Jaime are all main Portuguese speakers, 
Tiago and Carlos are first Local Language speakers, but Tiago communicates mostly 
in Portuguese. Partially solved means they did not present or find the exact possible 
range of x, although all five students who tried to solve this item wrote the right 
inequality. As in the other groups, the students looked at the question strictly from the 
point of view of school mathematics and no one cared about a swimming pool having 
negative or no positive measures, i.e. some students assuming that the variable can 
assume values from 40, or zero. Clear examples are from Dina, Jomasi (first Local 
Language speaker, mostly using Portuguese) and Filipe stating: 40x  then 40,x
.  

Juma, similar to other students from the other groups, considered ‘x’ a fixed 
unknown in writing an equation in assumption that rectangle perimeter is two times 
sum of the length and the width. Given the formula and the maximum perimeter he 
obtained ‘x’ equal to 40 m. Juma, a main local language speaker, gave the answer in 
the following terms: “The interval is 40 metres”. 

Dinis wrote the correct inequality but proceeded incorrectly in the solving process 
and then he did not succeed indicating the possible range of x. 

In the sub-question b), except Filipe, the students calculated the swimming pool’s 
maximum area but did not answer the central question. Dina, Jomasi and Juma, 
calculated the maximum area according to the found dimensions and in any instances 
specifically answered the question b). Filipe is, in this cluster the only one explicitly 
answering correctly the sub-question b) stating: The dimensions satisfying the owner 
purposes are: length 85 m and width 80 m. 

7.3.3.6 The Case of Diana 
 In the whole written test there is only one student (Dina) who produced good 

solutions to all tasks, and consequently she needs to be seen as an exception. Dina is a 
female born in urban area, aged seventeen years, i.e. she one year is delayed because 
in her age she is supposed to be at 11th grade. She is first language Portuguese speaker 
and it is also Portuguese, in which she communicates every day and everywhere. She 
lives with her elder married sister and the guardian is the brother-in-law who is 
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employed by a public employer. She lives in a masonry house equipped with 
electricity, radio, TV and running water. She lives in a comparatively small family 
composed by four members, has four meals per day and the home is situated close to 
the site about three kilometres to school. These features allow considering her as 
comparatively advantaged and in the classification that served as a basis for the status 
clusters she got eighteen “status points” and consequently she was placed in the high 
economic and social status cluster. Also when looking at school marks, Dina achieves 
better than other students, even though not more than 15 (out of 20): 

 
 Port Eng. His Geo Phys Chem Bio Math 
Dina’s marks 14 16 14 14 15 14 14 15 

Table 87: Dina school marks in grade 10 – 2010 

For solving the tasks, she exclusively used a formal school mathematics approach. 
From the writing on the test sheet, one can see that she constructs grammatically 
correct and succinct sentences, as for example in item 1, when justifying the solution:  

 
 “The correct solution is of the student number one (1) because in mathematics the 
priority is given to the multiplication and the division.” 
The formality of her approach can be seen in her solution to item 2, where she 
produces the headings “demonstration” and “prove” for her solution. She also writes a 
sentence stating the solution: 
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For the item 3, Dina’s interpretation of the sub-questions that asked for a 
translation from symbolic language into everyday language show a fluency in the 
medium of instruction, which certainly afforded her success in writing down the 
interpretations. 

 
These answers read: 

a) On Friday 20 titles ordered: 2040604060 pp   
b) On Friday there are ordered 45 books “g” and returned 45 titles. 
c) On Friday the number of returned books is greater than of the ordered ones. 
d) On Tuesday of the total of 90 titles 50 were returned. 
e) (f) The quantity of returned titles. 
g) On Monday all books were returned   

For the item 4 Dina presented the following procedures and solution: 

 
In fact she divided the search in parts: (1) Data (2) Solution (3) Response.  

For the item 5 Dina presented the following reasoning and procedures (next page). 
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Dina, according to her school marks can be considered high achieving student if 
compared with the majority of the students in the sample. She solved all items from a 
classroom perspective and presented her reasoning and procedures in a very orderly 
way. From her solutions it can be seen that the curriculum stresses the use of formal 
mathematical notation. 

7.3.4 General Patterns  

In the presentation above, attention has been paid to the students’ achievement in 
terms of producing correct solutions and choice of strategies in relation to the tasks 
and answers requiring high language proficiency (items 2 and 3) and also to the 
students’ performance in re-contextualizing a question presented as public domain text 
(item 4) or to contextualize a question given in a school mathematical perspective 
(item 5). 

For the first item students’ achievement was satisfactory in terms of the choice of 
the correct option. However, the students had difficulties in arguing their choice. The 
students from the first cluster showed some constraints in written language deriving 
perhaps from their low language proficiency of the medium of instruction.  

In the second item the students’ achievement centred around 50% in all status 
groups, which is low considering the similarity to the previous item. There were some 
common aspects between the first and third cluster.  In both groups the students did 
not use a mixed formal-informal strategy, the formal strategy being more common 
(64% and 70% chose a formal approach, and 36% and 30% recurred to an informal 
strategy). Less students from the middle status cluster recurred to a formal strategy, 
and the others used a mixed (24%) and informal (29%) approach. The low 
achievement of students in this item can be assumed to be partly due to the students’ 
low proficiency in the medium of instruction. Tables 71-74 (see pp. 86 and 87) 
grouped students’ achievement by first and most spoken languages show that the 
lowest proportion of correct solutions (44%) is from Local Language speakers and the 
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highest from students who use Portuguese and Local Languages simultaneously 
(60%).  

The third item is not in essence a typical mathematics classroom task, but the 
question amounts to a school mathematical perspective of the stocks of books in the 
school library, and librarians and library users do perhaps not interpret it from that 
perspective. That is why here the students’ achievement has been looked first of all in 
relation to their understanding of the purpose of the question. Generally, this 
understanding turned out to be very low. The students from the first cluster, with all 
but one being main Local Language speakers, achieved 50%. The second cluster, with 
47% of students’ main local language speakers, achieved 47%. The third cluster, with 
only 30% mostly communicating in local languages achieved 40%. These results do 
not indicate an advantage of being a main speaker of the language of instruction, 
neither is there an obvious link to the social status assigned to the students in the three 
clusters. 
In the fourth item the students’ general achievement was a little better and looking at 
the clusters, the first and third achieved a solution rate of 50% and the second cluster 
the highest with 82%. The most important feature in this item was considered to be 
linked to students’ disposition in re-contextualizing an everyday (public domain) task 
into a school mathematical description. Altogether, the students had a preference for 
not doing so, but chose to approach the tasks with an informal strategy (ca. 63%). 
However, there were in fact differences in the choices between the statuses groups, 
independently of their mathematics achievement expressed in their school marks. The 
students from the low status cluster more often choose an informal approach (72%), 
but there were also quite many in the high status group (60%), but only around half of 
the students from the middle status group did so. It was only in this middle group, 
where students also used mixed strategies. In general, the girls tended to prefer to 
approach the task from an informal perspective and not to use school mathematics. For 
the first cluster the high percentage of students using an informal strategy can reflect 
the tendency of low social status groups found in other investigations, as does the 
girls’ preference.  

The fifth item was only fully solved by two students, when measured by 
mathematical exactness as well as interpretation of the results in the context, but there 
were quite many (68%) who produced partially reasonable solutions. As to differences 
between strategies of students from different status groups, there were none. All the 
twenty eight students who tried to solve the item recurred to a purely formal strategy. 
All the students seemed to recognise the task as a typical school mathematics question. 
That they ignored the context when interpreting their results might be due to a lack of 
experience with swimming pools. For the same reason nobody got “distracted” by 
making too much context-related assumptions and considerations, which would have 
resulted in seeing it as a task with incomplete information (e.g. that there is no border 
around the pool). As to the more highly specialised esoteric school mathematics, there 
were only two students from the high status group, who answered the theoretical 
question about the “range of x”, while many more came up with measures for the pool. 
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The analysis of the students’ strategies and these general observations formed the 
basis for the selection of students for the interviews. 

7.4 Students Explaining their Reasoning 

Five students, three boys and two girls, namely Ana, Maria, João, Filipe and Jaime, 
have been selected for interviews about their solutions in the written test. These 
interviews mainly looked at students’ responses, identifying constraints sources and 
for the reasoning in items in which they did not achieve the right solution. As stated in 
the methodology section, also the birth area, language (first and most spoken) and the 
guardians’ activity were relevant for selection. The table below gives an overview of 
these features. Below follows a description of the students. 

 Status 
Group 

Birth 
Area 

Language Guardian 
First Spoken Kindred degree Activity 

Ana  
Middle 

 
 

Rural 

Loc Loc  
Parents 

 
Employed Maria Port Port 

João Port Loc 
Filipe High Port Port Mother On own 

account Jaime Urban Port Port Parents 

Table 88: Students selected for clinical interviews 

7.4.1 The Students 

7.4.1.1 Ana 
Ana is a sixteen year old girl, born in a rural area in the district, she is Ronga (local 
language spoken in Maputo City) first language speaker and uses this language mainly 
at home while she communicates in Changana with neighbours and friends. She only 
speaks Portuguese at school with teachers and classmates. Her father works in a public 
service and the mother works on her own account as livestock breeder. She lives with 
her parents in a family composed of seven members in a house built using 
conventional material equipped with electricity, running water, TV radio. She lives 
five kilometres from school needing about one hour walking and she has two meals 
per day, a lunch and a dinner. She has been classified as of middle social status. Here 
marks are displayed below. 

Port Eng His Geo Phys Chem Bio Math 
10 12 10 10 10 10 11 10 

Table 89: Ana’s school marks in grade 10th - 2010 

7.4.1.2 Maria 
Maria is sixteen years old, born in a rural area in the district. She is Portuguese 

first language speaker and she uses this language in communicating everywhere: 
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home, school and neighbourhood. Her father works in the public sector and the mother 
in a private company. She lives with the parents, in a family composed by eleven 
members in a house built using conventional material with electricity, TV and radio, 
but no running water. She has four meals per day: breakfast, lunch, snack and dinner. 
Maria lives five kilometres from school needing about one hour walking. According to 
the construction of the status clusters she is integrated in the middle cluster. Below are 
her marks for grade 10. For grade 11 in upper secondary she chose the science section 
where Portuguese and English are compulsory for everyone. 

Port Eng His Geo Phys Chem Bio Math 
11 12 10 11 12 11 12 10 
9.0 11 - - 12 10 11 8.0 

Table 90: Maria’s school marks in grade 10 and 11 – 2009 and 2010 

7.4.1.3 João 
João is a boy aged sixteen, born in a rural area in the district. His first language is 
Portuguese and he communicates also in Changana with friends and neighbours. 
João’s father is a farmer with a family composed by five members and a house built of 
conventional material (masonry) with electricity, running water, TV and radio. Joao 
has two main meals per day: lunch and dinner. He lives near to school needing fifteen 
minutes walking. He is classified as of high status. Below are his marks displayed. 

Port Eng His Geo Phys Chem Bio Math 
11 13 10 11 12 11 12 10 

Table 91: João’s School marks in grade 11 – 2010 

7.4.1.4  Filipe 
Filipe is a sixteen year old boy born in a suburban area in the district. He is first 
language Portuguese speaker, and he communicates also fluently in local languages. 
Filipe’s parents work on their own account as farmers and traders. He lives with the 
parents in a house built using conventional material, having electricity running water 
radio and TV in a family composed of seven members. Filipe has four meals per day. 
Filipe lives ten minutes walking distance from school. Filipe is classified as from high 
social status. 

Port Eng His Geo Phys Chem Bio Math 
13 11 - - 11 11 14 14 

Table 92: Filipe’s school marks in grade 11 – 2010 

7.4.1.5 Jaime 
Jaime is a sixteen year old boy born in the centre of the country in an urban area. 

He is first language Portuguese speaker and he communicates only in this medium. He 
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doesn’t speak the local language spoken in the district because he is born in Tete 
Province. Jaime’s father is a fisherman working on his own account with a family 
composed of five members. The parents’ house is built using conventional material. 
Jaime lives at a friends’ house with electricity, running water, radio, and TV. Jaime 
has four meals per day and lives near to school needing ten to fifteen minutes walking. 
Jaime belongs to the high social status group. His marks are shown below. Jaime was 
repeating the science section in grade 10 and he passed other disciplines one year 
before. 

Port Eng His Geo Phys Chem Bio Math 
- - - - 13 11 15 13 

Table 93: Jaime’s school marks in grade 10  – 2010 

7.4.2 The Strategies of Ana, Maria, João, Filipe and Jaime 

A look at the selected students’ achievement in the written test as represented in the 
table below it seemed reasonable to concentrate the interviews on items 2, 4 and 5 for 
all interviewed in order to find out more about their reasoning, as these questions 
require a good competence in the medium of instruction. The strategies used in item 3, 
which requires students’ skills in interpreting expressions given in algebraic form in 
terms of a supposed everyday context, will be more explored in listening to Ana’s and 
Jaime’s reasoning. This is because Ana, a main local language speaker, in fact 
understood the requirement but seemed to be constrained in writing sentences 
grammatically correctly, and Jaime, a main Portuguese speaker did not understand 
what was required to do.  

 Responses (1=correct, 0= incorrect) 
 Item 1 Item 2 Item 3 Item 4 Item 5 
Ana 1 0 1 0 0 
Maria 1 0 1 1 0 
João 1 0 1 1 0 
Filipe 1 0 1 0 1 
Jaime 1 0 0 0 0 

Table 94: Success of selected students in the test 

In the item 2, which has been analysed to have high language complexity none of the 
selected students wrote the right equation or got the correct solution. For this reason, 
the procedures of each interviewed student from the written test are displayed below: 

7.4.2.1 Item 2 
I thought of a number, and calculated its quadruple. To this result I added five 

times the number considered, divided by itself. Then subtracted twice the number I had 
thought of and the result was 11. What is the number that I thought of? (Write down 
your reasoning and the procedures in solving the problem). 
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Interviewed students’ responses in written test item 2: 
 
Ana 

xxxx 2
5
54  

1110215221
5
52045  

Maria 

52
5
54 xxx  

1110215221
5
52045  

João 

xxxx 2
5
54  

1110215221120
5
52045  

 
The number thought of is 11 

Filipe 

1110215221
5
52045

xxxx 2
5
54  

1110215221  
Sol: The number though of is 5  

 
Jaime 

The number thought of is 4 

 

 
All of those students who had looked at the task from a school mathematics 
perspective and attempted to write an equation in fact wrote a wrong equation. In the 
interviews I asked for an explanation of their reasoning and procedures, followed by a 
discussion aimed at finding the right equation and solution. Some extracts of the 
interview referring to their argumentation are displayed below. 

Ana’s solution of item 2 
1. Int.: Ana explain your reasoning in solving the item two 
2. Ana: Yah, this is: if I thought of a number and calculate its quadruple I can 

designate by x and multiplying by four.  
3. Int.: Yah, we are together you can continue and write down what you are 

saying   
4. Ana: Yah this is four x 
5. Int.: Yah next sentence ...... 
6. Ana: To the number thought of I added the quintuple divided by itself then I 

got x plus five over five. 
7. Int.: If I understand you added to the number thought of five over five  
8. Ana: Yes and I wrote 55x   
9. Int.: Continue I follow you…  
10. Ana: I subtracted the double of the number thought of x that is x-2x24 

                                              
24 When a mathematical is written in symbols in the interview text, this means the 

student/interviewer write this expression while at the same time reading it loudly. 
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11. Int.: Ok, it should be important for me if you explain your reasoning in 
justifying your procedures… this sequence of equalities or equations… 

12. Ana: Ah yah this is: first I have four times x next it is equal to x plus five 
over five to this result I equalled to x minus two times x. That’s why I got the 

expression xxxx 2
5
54    

13. Int.: Yah, I’m listening and follow you, go ahead, my purpose is to 
understand the meaning of what you did … 

14. Ana: Yah, the first x is five, the second x is 20 and the third x is twenty one 
and the last x is as the first one is five. Therefore I’ll have

1110215221
5
52045 . We found the result eleven referred in 

the question. 

Maria’s solution of item 2 
1. Int.: Maria explain your reasoning in solving the item two  
2. Maria: Yah, this is: I thought of a number and I calculated its quadruple, I 

can call x and multiply by four that’s why I got four x. Next I added five x 
divided by five, because is quintuple divided by itself then it is x plus five 
over five. After that I went to next step taking x subtracting the double of the 
number thought of  

3. Int.: I’m following you can continue  
4. Maria: I wrote the equation: four times x equal to x plus five over five equal 

to x minus two times x: xxxx 2
5
54   

5. Int.: This is more than one equation but ok go ahead we will discuss ... 
6. Maria: Our aim is to get the result eleven then we look for a number 

verifying the equality.  
7. Int.: Yah? 
8. Maria: Then if x is five I have 

1110215221120552045  
9. Int.: Ok, now I understand, your purpose was to get result eleven and not to 

find out x the number thought of  
10. Maria: Yah it seems was this and we worked for 

João’s solution of item 2 
1. Int.: Right. Now having a look at your solution in the written test you state 

that the number thought of is eleven.  
2. João: Hah we considered quadruple as four times adding to number thought 

of instead of multiplying x by four. Here also quintuple we did x plus five 
over five and else we took the number thought of to subtract its double. 

That’s why we got things like xxxx 2
5
54 . Each time we found the 

word ‘result’ or full stop we recurred to the equal sign.  
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3. Int.: Right I got the point, but now I’m interested to understand your 
reasoning for doing the following procedure: five times four equal to twenty 
plus one equal to twenty one minus two times five equal to twenty one minus 
ten equal to eleven 111021522112045 . Can you help me to 
understand it?  

4. João: We vary numbers in order to achieve the result eleven then first time 
we used five as x. After the first equal sign we replace x by twenty because… 
Echee25, is complicated, I don’t understand what we did. 

5. Int.: It becomes more complicated for me. Now, understood the question you 
are able to interpret and reformulate your procedures?  

6. João: Of course and is easy.... 
7. Int.: What was the constraint’s source?  
8. João: We didn’t understand terms ‘quadruple’ ‘quintuple’ and quintuple of 

… divided by itself we did five over five.  
9. Int.: Do you mean the language was not appropriate or not understandable?  
10. João: No, the language is appropriate for what is asked, we students must 

learn to understand the language required in maths  

Filipe’s solution of item 2 
1. Int.: Filipe in the written test you did not succeed solving the second 

question. I’d like to understand your reasoning and procedure and together 
we solve it to find out the solution. 

2. Filipe: Yah, I thought of a number and I calculated its quadruple… 
3. Int.: Yah, go ahead 
4. Filipe: Yah, to quadruple I added the quintuple of the number thought of  
5. Int.: Yah… 
6. Filipe: To the result I subtracted the double of…. 
7. Int.: – Yah, continue I’m listening... 
8. Filipe: Yah, I multiply by four that’s quadruple, yah…x times four and to the 

result x I added the quintuple of x multiplied by four is x plus five divided by 
five 

9. Int.: – Is it possible the quadruple of a number thought of x still x? You 
called x before you calculate the quadruple, after multiplying it continues x? 

10. Filipe: No, the quadruple should be four times x. 
11. Int.: So you thought of a number… 
12. Filipe: I designated x, I multiplied by four… 
13. Int.:  Yah by four, quadruple means four times then…? 
14. Filipe: By four so four times x equal to x plus five divided five equal to x 

…after I subtracted double of the number thought of this is two times x… 
15. Int.: You still have a set of equalities maybe you are not interpreting the 

question. What did you do? 
16. Filipe: To this result I added the quintuple of the number thought of. 

                                              
25 Surprise expression, also used when someone is in difficulties when arguing  
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17. Int.: Hah…the quintuple of the number thought of … 
18. Filipe: Yes, quintuple of the number thought of divided by x and subtract 

two times the same number thought of.  
19. Int.: Yah… to this result four times x equal to x plus five over five isn’t?  
20. Filipe: Yah, I subtracted … 
21. Int.: Subtraction … what are you subtracting? 
22. Filipe: To the result four times x equal to x plus five times x over five.  
23. Int.:  I ask again Filipe what do you subtract 
24. Filipe: I subtracted the double of the number thought of. 
25. Int.: How do you express the number thought of? 
26. Filipe: By the letter x 
27. Int.: So what did you subtract? 
28. Filipe: The x two times 
29. Int.: Ihim… 
30. Filipe:  and as final result I got eleven 

Jaime’s solution of item 2 
1. Int.: What did you understand when you read the question two? 
2. Jaime: I understood that it was necessary to guess the number thought of 

that result is eleven. 
3. Int.: Guess? I don’t see reasons to recur and succeed with this strategy. 

Well, your guess resulted in the number four. How and where you 
incorporate the four in the operations sequences from the given word 
problem?  

4. Jaime: I didn’t understand what it was to do in the question. 
5. Int.: What did you understand when you read the question two? 

Ana’s wrong solution is due to her strategy of interpreting each sentence of the word 
problem as an isolated task, then assuming that four times the number thought of still 
is x and adding five divided by five. The verb ‘result’ for her calls immediately the 
‘equal’ sign (see her argument in line 5 above). This assumption is supported in 
interpreting her full justification in line 12 above. Further, Ana does not seem to 
understand the point of the question and therefore she did not understand what was 
required to do. That is why in line 14 she aims to find 11 replacing x by five in the 
equalities chain and says: we found the result eleven referred to in the question. As can 
be seen, Maria, João and Filipe show similar thoughts that lead to the misinterpretation 
of the word problem in terms of what was required to do. Except João (see lines 22 
and 24 in the extract above), the students did not have difficulties to interpret the 
meanings of the specific terms and expressions: ‘quadruple’, ‘quintuple’, ‘double’, 
‘quintuple divided by itself’. Jaime’s procedure is interesting, as it shows that he was 
reminded of a kind of guessing game by the question “I thought of a number…” He 
did not recognize what the required strategy in the given context of school 
mathematics would be, or perhaps the test did not remind him of school mathematics. 
While one could say that the other students recognized the criteria for an appropriate 
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answer, but they did not have the means of putting the solution together, Jaime lacked 
both, recognition and realisation rules. 

After understanding each students’ difficulty we worked together to write the 
correct equation and solve it. At the end all students had written the right equation and 
understood what was required to do. During these interactions I realised that the low 
language proficiency of the students in the medium of instruction worked as a hinder. 
Jaime stated that he did not understand what was required to do in the question 2 and 
he did not succeed in the other items except the first the arithmetic task. But with a 
very strongly framed type of scaffolding it was possible to get Jaime to write the 
equation and solve it. 

Students were constrained to interpret this word problem as a text where the 
sentences are inter-related and to identify the sentences’ inter-dependence as a 
structure and not as a timely order. There was definitely a problem with coherence and 
reference. The phrase “divided by itself” was ambivalent. It does not seem to be 
possible to separate the analysis of the language (in terms of grammar and structure as 
well as of single terms) from the analysis of the mathematics. 

7.4.2.2 Item 3 
In the School Library, every day, books are ordered and/or returned by students or 

teachers. The table below shows the available books by topic, books ordered and 
returned daily: 

Topics Number of books 
 in the library ordered returned 
Portuguese 60 p p’ 
Geography 45 g g’ 
History 80 h h’ 
Biology 40 b b’ 
Physics 75 f f’ 
Mathematics 90 m m’ 
Chemistry 50 c c’ 
Total 440   

 What does each of these expressions tell you? 
Friday a) 4060 p ;  b) 45'45 gg ;  c) )()'''( fchfch ; 
Terça-feira: d) 50'90 pp ; e) 15'c ;  f) 12c   
Monday: g) 0)(40 fchbmgp  
  
As described in the section about the study’s purpose, one of the challenges is to 

separate the socio-economic background from the language issue. One of the specific 
research questions is to find out about students’ skills and disposition to re-
contextualize a description of an everyday context from the perspective of school 
algebra and to interpret an algebraic expression from the viewpoint of an everyday 
context. The item 3 was designed to investigate this. Amongst the selected students for 
the interviews all of them, except Jaime, understood in one way or another was 
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required to do i.e. interpreting and translating the given algebraic expressions in from 
the viewpoint of the library context. For those understanding the question there were 
indeed constraints due to their language proficiency, particularly for Ana who is a 
main local language speaker. In the interview, Ana’s responses made very clear that 
she grasped the purpose and the meaning of each sub-question. With some scaffolding, 
she tried to rephrase her sentences into grammatically correct ones that then happened 
to be much better understandable than her original versions, as can be seen in the 
extract below. 

1. Int.: Good, then you can reformulate your sentence to be understandable for 
any reader? If you can, please do it. 

2. Ana: For a) it means that in total of sixty Portuguese books ‘p’ titles were 
ordered and remain forty titles. 

3. Int.: Perfect, sub-question b) is correct but c)…[…]…You started correctly 
your sentence in stating The total returned titles. How should you continue? 

4. Ana: It should be better to say On Friday the total number of returned titles of 
History, chemistry and physics is greater than the total number of ordered 
titles of History, chemistry and physics.  

In Ana’s case one can conclude that it was not the lack of mathematical meaning, but 
the struggle with Portuguese grammar that made it harder to write the interpretations. 
In the written test nineteen students understood what was required but only six 
students interpreted correctly in fluent Portuguese all sub-questions. From the writings 
of the other thirteen some lack of fluency in writing in the language of instruction was 
visible.  
In contrast to the analysis of the difficulties with the algebra word problem above 
(item 2), in this item it is more easily possible to separate the understanding of the 
mathematics from the understanding of the language, but not from the written 
solutions alone. 
From the selected students for the interviews Jaime was the only one who did not 
understand what to do in item 3. Below is his response to this question followed by a 
short extract from the interview. 

Item 3: Jaime’s interpretation 
2040604060 ppp  

45'45 gg  45  
;50'90 pp  50pp ; 50206090  502030  

0)(440 fchbmgp
04404400)75508040904560(440  

1. Int.: We can go through the item 3. Can you tell me what did you 
understand, what you did and why? 

2. Jaime: After I read the question I took question a) 4060 p   I did sixty 
minus twenty equal to forty and after I did sixty minus forty equal to twenty 
then p is equal to 20. I saw that p only could be twenty because it is said 
sixty minus p equal to forty. After I went to question b) forty five minus g 
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plus g’ equal to forty five, I left exactly as it was presented. I jumped to d) 
ninety minus p plus p’ equal to fifty I did ninety minus sixty plus twenty 
equal to fifty. I searched p and p’ to subtract and add to ninety to get fifty 
and I succeed. Now in g) four hundred forty minus the sum of p plus g plus 
m plus b plus h plus c plus f equal to zero and to be equal to zero is because 
p equal to sixty, g equal to forty five, m equal to ninety, b equal to forty, c 
equal to fifty, f equal to seventy five and h equal to eighty. Then I replaced 
the letters by the numbers the sum is four hundred forty. I did four hundred 
forty minus four hundred forty equal to zero and that’s confirmed it results 
in zero. 

3. Int.: Ok, if I got the reasoning, your task was verifying or find out numbers 
corresponding each letter in the equalities, isn’t it? I ask the question 
because in question c) there is an inequality only composed by letters and 
questions e) and f) are equalities giving c and c’ values and you didn’t touch 
these. 

4. Jaime: Yes the task was to verify the given equalities, finding out letters’ 
values for becoming true the expressions the teacher used equal sign. 

5. Int.: Good, now please read the last sentence of the question, this one with 
the question mark at the end. 

6. Jaime: This one is: What does each of these expressions tell you? Haah…! 
7. Int.: Now do you understand? 
8. Jaime: Yah, now I understand when I did it in the written test I didn’t 

understand because we never do these things in the mathematics subject so I 
shouldn’t imagine what to do. 

9. Int.: I can agree that you never solve tasks like this one but if you had 
understood the question maybe you should be able to do something more 
reasonable. During the written test it was allowed to ask questions to the 
teacher in case of misunderstanding or misinterpretation.  

10. Jaime: Yah I did wrong for not asking. 
11. Int.: Now you understand the question can you answer some of these sub-

question? 
12. Jaime: Yah, on Monday a) Ordered p Portuguese titles and remain forty  
13. Int.: Yah, go to c) 
14. Jaime: Yah, on Monday returned History, chemistry and physics titles. 

Returned books quantity is greater than ordered books quantity in this day. 
15. Int.: Well, you got the point, goes to f) 
16. Jaime: This no I can’t… c=12? 
17. Int.: What represents the letter c?  
18. Jaime: Ordered chemistry books 
19. Int.: Then what happened on Tuesday?  
20. Jaime: Ordered twelve chemistry books. 
21. Int.: Yah, well I see… you understand and you can translate in correct 

language  
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Jaime’s misunderstanding in the written test was clarified in the interview when he 
explains the procedures in solving the task, in particular when he affirms that in 
mathematics they never solve ‘these things’. Jaime’s reasoning and argument in doing 
calculations to verify the truth of the given equalities in the sub-questions can perhaps 
be extended to all those students that had done similar procedures in the written test, 
which was a considerable number (45%). For Jaime the language of instruction was 
not supposed to be a constraint as he is a main Portuguese speaker and after he 
understood the item requirement he interpreted correctly the given expressions. This 
could be interpreted that he recognised what is normally required in the mathematics 
classroom, and he even recurred to a learned procedure for solving inequalities 
(through solving equality). 

7.4.2.3 Item 4 
A moving cinema sells children’s tickets for half the adult price. Knowing that 5 adult 
tickets and 8 children tickets cost a total of 180.00 MT. How much costs the adult 
ticket? 
Below is a reproduction of the interviewed students’ responses in written test item 4. 
 
Ana 

100
2

AC

100
2

AC  

180120
2

120  

180120
5
60  

271512  

Maria 

100
2

AC    

180120
2

120  

180
8

120
5
60  

271512  
 
The adult ticket costs 13MT  

 

João 

100
2

xx    

180120
2

120  

180
8

120
5
60  

271512  
 
The adult ticket costs 13MT  

 
Filipe 

180
2

AC   

180120
2

120  

180
5

120
8
60  

155,7  
Where: C=children 
and A=adults  
The adult ticket costs 
15 MT 

Jaime 

100
85
AC   

180120
2

120  

Where C = children price 
and A=adult price 
 
 

 

 
In the fourth item the selected students did not come up with appropriate procedures 
and solutions. Their strategy was a formal one they looked at the question strictly from 
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a school mathematics perspective. For all students the misinterpretation seems to have 
the same source as shown by the similarity in their results. The interviews are centred 
in getting from each interviewed student her/his interpretation of what she/he did.  

Ana’s solution of item 4  
1. Ana: Ok, here I know that children ticket price costs half of adult ticket then 

I divided C by two and I summed to A of adult to be hundred 100
2

AC  

2. Int.: I find difficulties to agree because I don’t understand why dividing C 
by two and where hundred is from... but go ahead maybe I can understand 
the next steps... 

3. Ana: Hum! Hundred twenty over two plus hundred twenty equal to hundred 

eighty 180120
2

120  and sixty over five plus hundred twenty equal to 

hundred eighty 180120
5
60   then twelve plus fifteen equal to twenty 

seven 271512  
4. Int.: I’m sorry Ana, I don’t see … […] 

The interview continues through several turns with the interviewer asking for reasons. 
Eventually Ana says: 

5. Ana: Ishim... I don’t understand, we solved in group work, alias I got this 
procedure from a colleague I don’t understand what is done and how.  

Maria’s solution of item 4 
1. Maria: Here it’s said that children ticket is half adult ticket and it’s said 

that five adult tickets and eight children tickets cost one hundred eighty. 
Therefore I did C divided by two plus ‘A’ equal to hundred 1002 AC
and I did one hundred twenty over two plus one hundred twenty equal to one 
hundred eighty 1801202.120   because it’s said children ticket costs half 
of the adult one. If the adult ticket costs one hundred twenty then children 
ticket costs sixty. I think this is the same like 1808120260 , because 
are five adults and dividing the adult price by eight children I get twelve 
plus fifteen equal to twenty seven: 271512 . The answer is the adult 
ticket costs fifteen  

2. Int.: Ok, I followed your reasoning, logic, procedures and calculations done 
and I’d like to ask some questions. I prefer to start from your results: the 
adult ticket costs fifteen meticais. What’s twelve meticais?  

3. Maria: Children ticket price.  
4. Int.: The adult one. Isn’t? 
5. Maria: Yah, it is... 
6. Int.: May we assume twelve as the half of fifteen? Is it true? 
7. Maria: Ishim…no, no isn’t the half.  
8. Int.: At the beginning you divided C by two plus A equal to one hundred. 

Where did you find? In the formulated task we never talked about?  
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9. Maria: I’m lost I don’t remember from where I brought it and I don’t 
remember why I divided one hundred twenty by two and... 

After this turn the interviewer tries to solve the task together with the students. 
13. Maria: The text says:  A moving cinema sells children’s tickets for half the 

adult price. Knowing that 5 adult tickets and 8 children tickets cost a total 
of 180.00 MT how much costs the adult ticket? 

14. Int.: Ok, do you know the adult ticket cost? 
15. Maria: No I don’t. 
16. Int.: Fine, it means is an unknown you can indicate as...or by... 
17. Maria: I can call by x… 
18. Int.: Good, the adult ticket price is x and the children ticket price?  
19. Maria: Children ticket is also x because is unknown.  

After this turn the interviewer explains that the letter should not be the same for 
different variables in the same task. Maris continues: 

23. Maria: Yah, as it said that children ticket is half of the adult cost I can 
express y as the half of x I mean diving x by two equal to y: yx 2  

24. Int.: Good I like it, you have unknowns x and y and the second sentence of 
our text tells you how many adults and children are involved and the total 
spent money. Do you understand what to do from now?    

25. Maria: Yah, of course now is understandable, I multiply five adult tickets by 
x and eight children ticket by y adding the sum is one hundred eighty. Isn’t?   

After several more prompts, Maria eventually writes the equation indicated in the 
following turn. 

33. Maria: I do 180)2(85 xx  equivalent to 18045 xx  this ...
1809x  

34. Int.: Yes, then? 
35. Maria: x is hundred eighty over nine equal to twenty. I find the adult price. 

João’s solution of item 4 
1. João: The text says the children ticket is half of the adult ticket then this 

should be a number divided by two. This is x divided by two plus x equal to 
hundred eighty. We know that five adult tickets and eight children tickets 
equal to hundred eighty. 

2. Int.: Hah, ok x is a value then talking about values.... 
3. João: The value written here should come again after to result in hundred 

eighty. This work like this we thought of a number which should be hundred 
twenty then the children would pay sixty as the half of the first. Assuming 
that truthiness we have hundred twenty divided by two plus hundred twenty 

equal to hundred eighty: 180120
5
60   

4. Int.: – Yah... 
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5. João: this result in sixty plus hundred twenty equal to hundred eighty: 
18012060 . This means that five adult spent hundred twenty and eight 

children spent sixty. 
6. Int.: Yes… go ahead 
7. João: That assumption allows us to divide sixty by five adults and hundred 

twenty by eight children equalling to hundred eighty, like this:
 

180
8

120
5
60  

8. Int.: May I remind you stated that spent amount for children was sixty so 
I’m confused when you divide this amount by adults and the spent amount 
by adults you divide by children. Can you re-explain this step please? 

9. João: Ok...! Here in doing 180
8

120
5
60  there was a mistake. The correct 

procedure was sixty divided by eight and hundred twenty divided by five. We 
are wrong. Can I do again using another reasoning i.e. starting from the 
beginning? 

From here João proceeds with some scaffolding from the interviewer and solves the 
task. After having assumed ‘x’ and ‘x divided by 2’ he rejects this and uses two letters, 
and then finds through substitution the solution. Towards the end the interviewer 
reminds João of controlling the results, and they attempt this also for the wrong 
solution from the test: 

33. Int.: Interpreting your response in the written test you state that the adult 
ticket costs fifteen meticais and the children one costs twelve. Twelve is half 
of fifteen? 

34. João: No is not half. We did wrong and we didn’t think in concrete 
situation, we read a mathematical question to calculate numbers and give 
the response. There was nothing related to the real life. 

35. Int.: Do you use to solve this kind of questions? I mean word problems 
which student task is to translate into symbolic language and solve.  

36. João: No we never do. 
37. Int.: But if I had put on the table one hundred eighty meticais asking to buy 

snakes for five adults and eight children knowing that the children pays half 
of the adult one you were able solve it correctly. No? 

38. João: Yah this is different situation, with money in the pocket and I know the 
prices in school cantina, I should succeed.  

39. Int.: I liked the response and argument... 
 

Jaime’s solution of item 4 
1. Jaime: Yah I feel tired but I can explain my understanding. I call C the 

children value and A the adults.  
2. Int.: Yah, I try to understand…  
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3. Jaime: I divided C by five adults and A divided by eight children the sum is 

one hundred eighty the total of the spent amount this is: 180
8

120
5
60  then

180
8

120
5
60  

4. Int.: I had understood C was children ticket price and ‘A’ adult ticket price.  
5. Jaime: Yah it is. 
6. Int.: If yes, what means dividing children ticket price by adults’ number?  
7. Jaime: I don’t know and I don’t see how I got these. 

8. Int.: Ok, I’d like to understand how from the equality 180
85
AC  you got

180120
2

120 . How do you link these two? Else I’m not able to conceive 

any possibility for the follow 120
2

120
 
. It is written one hundred twenty 

divided by two is equal to one hundred twenty. After you state that is 
80120 . I’m in trouble to understand this. Can you help me understand 

this? 
9. Jaime: I think so, but even me I’m in trouble to understand this, no idea, 

maybe I restart solving the question forgetting everything done in the 
written about this... 

Here they solve again the task together, and Jaime does not need very much 
scaffolding. At the end, the questions why he did not do it in the test come up. Jaime 
answers: 

23. Jaime: No idea we don’t use to solve this kind of questions in maths. 
24. Int.: I got the point but I supposed that talking about theatre, money, and 

children every things related to everyday life it should be easer 
understanding and… 

25. Jaime: Nothing change because mathematics is a class subjects and…is to 
solve exercises and… 

Filipe’s solution of item 4 
1. Int.: I’d like to know what you understood in question four 
2. Filipe: I considered C the children tickets quantity and ‘A’ adults tickets 

quantity. 
3. Int.: Ihim… 
4. Filipe: I divided by two as cost half of that of adult i.e. ‘C’ divided by two 

added to ‘A’ equal to one hundred eighty. 
5. Int.: I repeat your interpretation: you divide C the children ticket price by 

two? 
6. Filipe: No, I take the adult price dividing by two is A divided by two equal 

to C.  
7. Int.: the letter C represents children or not? 
8. Filipe: Yes represents children... 
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9. Int.: Then you need to review this you wrote here 
10. Filipe:  ‘A’ letter representing adults and knowing that five adult tickets is 

five times A and eight multiplying ‘C’ then the sum is one hundred eighty.  
11. Int.: Yah, then what does the A and C mean? 
12. Filipe:  ‘A’ and ‘C’ letters represent unknowns and should be better to find 

out the adult ticket price. 
13. Int.: How do you intend to do? How do you relate these unknowns? 
14. Filipe: As there are five adult tickets it’s necessary to... 
15. Int.: You can consider how these unknowns are related… 
16. Filipe: Yah children cost is half of the adult price meaning ‘A’ divided by 

two 
17. Int.: Yah… 
18. Filipe: Having five adults I can put here five times ‘A’ added to eight 

children ticket- but children ticket is half price of ‘A’– equal to one hundred 
eighty.  

19. Int.: Right, express it mathematically please 

20. Filipe – Yah I can do now is clear and easy. We have 180
2

85 AA .  

21. Int.: Yah proceed  
22. Filipe: This is a linear equation I do like AA 45  (from 28A ) 180   
23. Int.: Yah feel better now…. 
24. Filipe: Reducing similar terms is 1809A implying 9180A  
25. Int.: Then, that’s all? 
26. Filipe: From there I extract 20A  
27. Int.: The ‘A’ equal to twenty, what is the A? 
28. Filipe: The ‘A’ is the adult ticket price i.e. the ticket costs twenty meticais.  
29. Int.: How you didn’t solve it in the written test? 
30. Filipe: I didn’t understand the data given, it seemed complicated exercises. 

In grade 10 we solve questions more complex than that one. 
31. Int.: I get the point, all of you justify in the similar way 

In the interview sessions, the students were not coming up with consistent 
justifications of their reasoning and procedures in this item during the written test. 
Almost all of them said that they did not understand the task or remember how and 
from where they got what they had presented in their written test, for example Ana 
(line 5) and Maria (line 9) and Filipe (line 30). Ana states she did not understand what 
she did and, in fact that she did copy from other students without interpreting what she 
got from the classmates. Maria also states not remembering where she found what she 
has written. This points to an aspect of validity. The behaviour of copying (‘cheating’) 
is one usually adopted in a school type situation, in which achievement on a test is 
crucial. It must be concluded that this was the case for Ana and Maria during the test, 
but not in the interviews, as it would not have made sense to admit it then. Filipe 
argues that he did not understand the given task because it seemed complicated. After 
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successfully solving it with the interviewer he says it is in fact easy compared with 
grade 10 tasks.  

The students worked with the data, of which in the beginning they were aware of 
the meaning, but while doing calculations they did not trace the meaning anymore, and 
especially not at the end with the results, for example when stating that the adult ticket 
price is fifteen and the children ticket price is twelve, knowing that the last price must 
be half of the first one. It is in this light when an interviewed students claims: No is not 
half. We did wrong and we didn’t think in concrete situation, we read a mathematical 
question to calculate numbers and give the response. There was nothing related to the 
real life (interviewee Joao, line 34). The students demarcate a strong border between 
mathematics in its role as classroom subject and an everyday numeracy context. The 
argument given by Joao (line 34 and 38) Jaime (line 25) and Filipe (line 30) in the 
interview support this. 

I their attempts to recontextualize the described situation from an algebraic 
perspective, which usually is asked in school mathematics, show that they recognise 
this. None of the interviewed students tried with an informal numeracy strategy. In this 
respect the result cannot be related to the specificity of these students’ background in 
terms of language and socio-economic status. Usually, informal strategies are not 
valued at school, especially if such a task appears in an algebra lesson, where everyone 
knows one needs to use variables and set up equations. The item is also typical in the 
respect that such a situation does normally not appear, as it is not the case that one 
knows the sum to be paid without knowing the prices, which are normally calculated 
as the sum of what one pays for single items. Consequently, the task does not really 
suggest using an informal strategy (without an equation). It can also be seen from the 
interviews, that all the students were in fact able to solve this task by means of an 
equation, when scaffolded by the interviewer. 

7.4.2.4 Item 5 
The perimeter of a rectangular plot does not exceed 330 meters. The length is 2x+5 
and the width is 2x. 

a) Find the possible range of ‘x’. 
b) The owner of the plot intends to construct a swimming pool with maximum 

area. Find the dimensions (length and width) satisfying this purpose. 
(Write down your reasoning and the procedures in solving the problem) 

The Interviewed students’ responses in written test item 5 are displayed below. 
 

Ana Maria João 
33054x  

4
3305x  

5,825x  
55,82x  

5,77x  

Did not solve the item 33054x  

4
3305x  

5,825x  
55,82x  

5,77x  
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Filipe  Jaime Did not solve 
the item 

a) 330p ; 52xl ;  xw 2   
Formula 

wlPer 22 ; 33022 wl   
330)252(2 xx  

40
8

32032081033083304104 xxxxxx  

b) x=40 
85540252 lxl 804022 wxw  

 Dimensions are: 
 length 85 meters and 
 width 80 meters long 

 

Ana’s solution of item 5   
1. Int.: Ok let us see the question five. Can we do that?  
2. Ana: We can but I feel tired and... 
3. Int.: I noticed this and I propose an easy task i.e. I show your full procedure 

in the written test and you explain or justify what you done. 
4. Ana: I’ll try. 
5. Int.: You did the following

5.7755.825.825
4

330533054 xxxx . My question is 

which is the response for the asked question? 
6. Ana: Hum, I don’t understand what I did. I remember that I got it from my 

classmates and I thought I was answering the teachers’ question i.e. 
answering what the teacher asked. 

7. Int.: When I started this study it was explained the purpose. I remember that 
it was highlighted that the study doesn’t interfere in students’ school marks 
but aims to get some lights about students’ disposition to learn maths 
according to socio-economic status. So when you give solution from other 
students it doesn’t help to anybody. 

8. Ana: I’m sorry teacher but… 
9. Int.: It doesn’t matter fortunately interviewing you I concluded that at the 

beginning you didn’t understand my purpose. Another relevant aspect I’d 
like to consider your personal disposition in collaborating in the study from 
the beginning up to now. Surely you will continue collaborating as you are 
selected for the next phase of task group. Thank you so much Ana 

Maria’s solution of item 5 
1. Int.: Perfect now we jump to the question five, in the written test you didn’t 

solve it. Can we go through? 
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2. Maria: Yah in the written text I didn’t touch this question. Now I feel very 
tired if the teacher accepts my idea I can look at the item later after that in 
another day we talk about. Is it possible?  

João’s solution of item 5  
1. Int.: Let me understand your reasoning and procedures in question five, first of 

all you explain written solution. Ok?  
2. João: Yah, four times x plus five is less or equal to three hundreds thirty, using 

symbols it is 33054x we transformed in  
4

3305x  then 5,825x

implying 55,82x  which results in 5,77x . 
3. Int.: I’m sorry I didn’t get the point alias I’m sure there is misinterpretation. I 

propose you to read sentence by sentence and we interpret one by one 
dialoguing  

4. João – (He reads)  
5. Int.: The perimeter doesn’t exceed three hundreds thirty meters what it means 

for you? 
6. João: The perimeter is less or equal to three hundreds thirty 
7. Int.: Good, can you write down using maths symbols and signs? 
8. João – Yah, this is 330P . 
9. Int.: Exactly! Do you know how to calculate rectangle’s perimeter? But before 

can tell me the length and width dimensions. 
After this dialogue they attempt solve the task together, and with some scaffolding 

and also by means of a drawing, João arrives at: 
47. João: Resulting in 520l   and 20w .  
48. Int.: It means negative dimensions for our swimming pool. How build it?  
49. João: It is not possible this is not concrete, something wrong in the question 

formulation 
50. Int.: No Joao, formulation question is correct but the builder is you, you must 

restrict the interval i.e. imposing a condition for the dimensions (length and 
width) to not be null and not negative. 

51. João: Where I can do that? 
52. Int.: Somewhere you expressed length and width in function of x you can go 

there and impose that restriction  
Again, after a conversation with some prompts from the interviewer, João manages 
sub-question a) and gives the range for the values as 400 x . And finally also did to 
question b). Thereafter, João explains the misunderstandings during the written test: 

80. Int.: I assisted you to solve the question correctly now we change the role, 
now you explain your procedures for sub-question a) during the written test. 
There are reasons for this. 

81. João: We did length plus width less or equal to three hundreds thirty 
82. Int.: But adding length and width doesn’t give the perimeter for a rectangle 

plot.  
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83. João: We failed the perimeter formula of the rectangle then we failed 
following steps 

84. Int.: It wasn’t only the rectangle perimeter formula, but also the algebraic 
and arithmetic operations are wrong. Now you understood and you solved 
correctly you can identify the mistakes in the operations sequence bellow in 
solving the inequality: 

i. 33054x  
ii. 43305x  

iii. 5,825x  
iv. 55.82x   

b. 5,77x  
85. João: The first mistake was dividing three hundreds thirty by four without 

subtracting five, it was necessary to do three hundreds thirty minus five 
86. Int.: Yah I agree then... 
87. João: Consequently the following steps are incorrect. 
88. Int.: Ok, I understand, now I’d like to ask a general question like: In the 

maths lessons you don’t use to solve this kind of tasks, i.e. algebraic word 
problems to interpret, translating into symbolic language and solve it?  

89. João: In the official textbooks used at school we have this type of questions, 
there are exercises related to surfaces, perimeters and volumes. We failed in 
writing the formula of perimeter. 

90. Int.: Okay, what did you think about the questions given for the written test: 
easy or difficult, correspond what is required in your grade?  

91. João: The questions are of our level i.e. corresponding perfectly for any 
students in the grade 10th but not always we pay attention in what we are 
doing. 

92. Int.: Thank you João, your collaboration was useful in case I have questions 
I’ll contact you via school dean or the maths coordinator. 

Jaime’s solution of item 5 
Jaime did not touch the task. But in the course of the interview he manages to 
solve the task, assisted by scaffolding through the interviewer. Some of the issues 
deal with the meaning of not greater than and the proper mathematical designation. 

The item 5 a typical classroom question, adapted from the grade 10 official 
mathematics textbooks used in the majority of secondary public schools. Despite this 
fact the achievement in the written test was quite reduced and during the interviews it 
came out that the main students’ constraints were related to not knowing to what 
exactly it was required to answer, some lack of remembering how to calculate the 
perimeter, as for example calculating the sums of two sides, problems with interpreting 
the inequality sign and the meaning of “range of a variable”. In addition, during the 
transformations and calculations, the information about the fact that the shape is a 
rectangle got lost, and negative values were not excluded. Many of the problems with 
this item are related to their school mathematics knowledge, as they all do not have 
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high marks. In addition, the same issues as for the simple word problem about the 
tickets apply here. The students, rightly, all tried a formal solution her also. And it 
cannot be said that the building of a swimming pool can be taken seriously because 
there are missing data about a border around the pool, as well as the somewhat strange 
constraints for the builder. Some doubts are expressed by João (line 49), after he had 
started to see the task as a purely mathematical one (including negative values). 
The problems that became more easy to understand in the interviews, again, cannot be 
said to be directly related to the specific backgrounds of the students, as similar ones 
emerge with students in different contexts, and also in this study there were no obvious 
differences in relation language and status groups. These differences act out more 
indirectly, as the main Local Language speakers and the students from the low status 
groups are generally disadvantaged and therefore have acquired less curricular 
knowledge.  
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7.5 Students’ Strategies for Solving the Logic Task 

7.5.1 The Students 

Altogether eight students were selected, four of whom (Ana, Maria, Jaime and Filipe) 
had been interviewed about the test (see above). Below the tables, follows some 
information about the additional students Dinis, Irene, Luisa and Sara. The situation of 
Ana, Maria, Jaime and Filipe has been shortly described in the section above. 

 Status 
Group 

Birth 
Area 

Language Guardian 
First Spoken Kindred’s 

degree 
Activity 

Irene Low Urban Loc Loc  
Parents 

On own account 
Sara Rural Loc Loc 
Maria  

Middle 
Rural Port Port Employed 

Ana Rural Loc Loc 
Luisa Suburban Loc Loc Mother  

On own account Jaime  
High 

Urban Port Port Parents 
Filipe Rural Port Port Mother 
Dinis Rural Port Port Employed 

Table 95: Students selected for the logic task  

 Responses (1=correct, 0= incorrect) 
 Item 1 Item 2 Item 3 Item 4 Item 5 
Ana 1 0 1 0 0 
Maria 1 0 1 1 0 
Filipe 1 0 1 0 1 
Jaime 1 0 0 0 0 
Irene 0 0 1 0 0 
Sara 1 0 1 0 0 
Luisa 1 0 0 0 0 
Dinis 1 0 1 0 0 

Table 96: Success of selected students for logic task in the test 

As can be seen from the table above, the selected students were not very 
successful in the written test, but some of their strategies, as well as their potential of 
solving the tasks interactively, were exhibited in the interviews. 

7.5.1.1 Dinis 
Dinis is a fifteen year old boy, born in rural area in the district. He is first language 
Portuguese speaker, his main means of communication at home, but at school he uses 
the local language Changana to communicate with colleagues or classmates and also at 
home with neighbours. Dinis is son of a livestock farmer working in public service. 
Dinis lives with his parents in a house built using conventional material (masonry) 
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with electricity, running water, radio, and TV in a family composed by seven 
members. He has three meals per day (breakfast, lunch and dinner) and he lives about 
one kilometre from school needing a few minutes walking to get there. His total 
“status points” allowed classifying him as of high social and economic status. In grade 
11 in upper secondary Dinis chose the science section where Portuguese and English 
are compulsory subjects for everyone. 

Port Eng His Geo Phys Chem Bio Math 
11 10 - - 12 11 14 15 

Table 97: Dinis’ school marks in grade 11 – 2010 

7.5.1.2 Irene 
Irene is seventeen year old girl, born in suburban area in Maputo City. Changana is her 
first language, in which she communicates at home, with friends and neighbours. Irene 
communicates in Portuguese only at school and with classmates. Irene is a daughter of 
a fisherman working on his own account and she lives with her parents in a house built 
using precarious material (reed, grass, straw) with electricity, TV and radio but no 
running water. The family is composed of nine members and she has three main meals 
per day (breakfast, lunch and dinner). She lives five kilometers from the school 
needing about forty minutes walking. In the study she is classified as from low social 
and economic status. She has sufficient marks in al subjects except History. 

Port Eng His Geo Phys Chem Bio Math 
10 10 8.0 10 11 11 12 10 

Table 98: Irene’s school marks in grade 10 - 2010 

7.5.1.3 Luisa 
Luisa is a girl aged seventeen, born in suburban area in a neighboring district in the 
same province. She is Changana first language speaker, communicating in this 
instrument at home and in the neighborhood. Luisa communicates in Portuguese at 
school in the classroom and with colleagues and classmates. Luisa is a daughter of a 
medic working in the public hospital and her mother runs a small farm. Luisa lives in a 
house built using conventional material (masonry) with electricity, running water, 
radio, and TV. The family is composed by six members and Luisa has four meals per 
day. Luisa’s home is situated about three kilometres from school needing half hour 
walking. The achieved “status points” classified her as being of middle social status. 
She has sufficient marks in al subjects except mathematics. 

Port Eng His Geo Phys Chem Bio Math 
10 12 10 12 10 10 11 8.0 

Table 99: Luisa’s school marks in grade 10 - 2010 
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7.5.1.4 Sara 
Sara is a seventeen year old girl, born in suburban area in the district. She is Changana 
first language speaker in which she communicates everywhere, except with teachers 
and classmates. There is no specific data about the parents’ activities; she states only 
that they work on their own account and they are liberal. She lives with her parents in 
a family composed of seven members in a house built using conventional material 
with electricity and TV but without running water. She has two meals per day 
(breakfast and dinner). The house is about three kilometres from school needing half 
an hour walking. According to the “status points” she belongs to the low status group. 
Sara is repeating grade 10. She has insufficient marks in half of the subjects, including 
mathematics. 

Port Eng His Geo Phys Chem Bio Math 
10 7.0 7.0 11 9.0 9.0 10 9.0 

Table 100: Sara’s school marks in grade 10 – 2010 

7.5.2 Three Groups’ Strategies for Solving the Logic Task 

The logic task was set up as a collaborative problem solving activity. The eight 
selected students were asked to form three small groups constituted as follow: 

 
Group Students Age Status Group Grade 

I Filipe 16 High 11 

Dinis 15 
Maria 16 Middle 

II Irene 17 Low 10 

Sara 17 
 

III 
Jaime 16 High  

10 Luisa 17 Middle 
Ana 16 

Table 101: Working groups for the logic task 

Below the task is displayed again: 

Magaia, Manhique and Sumbane live in this district. They plan to travel: One will go 
to Maputo, another to Bilene and another to Kruger Park Reserve. You know: 
        1. Magaia borrows a car from the person who goes to Maputo. 
        2. The person going to Maputo and Manhique both go with their children. 
        3. Magaia will stay longer than the person who goes to Bilene Beach. 
Who goes where? 

Each group was given forty minutes for a discussion and they also wrote their 
conclusions on a sheet of paper and gave back. Groups I and II wrote down the 
destinations that logically follow for each traveller, that is Magaia goes to Kruger 
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Park, Sumbane to Maputo, and Manhique to Bilene Beach. Group III arrived at a 
different solution, namely Magaia goes to Maputo, Manhique to Bilene Beach and 
Sumbane to Kruger Park Reserve. 

In the following the groups’ strategies will be discussed with a focus on whether 
they attended to the content of the “story” or did not do so in their arguments. The 
excerpts of the tape-recorded discussion given below are not exhaustive transcriptions 
of all what was said, but only show the discussion of the task and some other sentences 
are not included. Further, the language has been smoothened, as the focus here is on 
the base of their arguments and not on the conversation. 

7.5.2.1 Group I 
Filipe starts with reading out the text addressed to everybody and at the end Dinis asks 
for reading it again and Maria proposes an individual reading to get to understand it 
and explain to others. The idea was accepted and after a while the following 
argumentation occurs: 

1. Filipe: We can affirm that Magaia doesn’t go to Maputo as he borrows a car 
from the person going to Maputo… 

2. Maria: Yah, I agree, he does not go to Maputo, but this is not enough to know 
where he is going… 

3. Filipe: Well, first of all he doesn’t go to Maputo. Dinis has any idea about it? 
4. Dinis: The second sentence or second condition can be helpful to know the 

person going to Maputo because it says: The man going to Maputo and 
Manhique both go with their sons. It seems sure that Magaia and Manhique do 
not go to Maputo, then… 

5. Maria: Yes you are right, Manhique is going to Bilene Beach as it’s said that 
he will be out of the district shorter than Magaia, according to the third 
sentence… 

6. Filipe: Ok let us find Magaia’s destination knowing that he does not go to 
Maputo and he does not go to Bilene Beach according to the last sentence… 

7. Dinis: Hah, then… 
8. Maria: Of course he goes to Krueger Park Reserve, clear and easy you see… 
9. Dinis: Ok, now and from the second sentence we know that Manhique does 

not go to Maputo then who goes there it is Sumbane isn’t it? 
10. Filipe: If this is true means Manhique goes to Bilene Beach. 
11. Maria: Yah, I think Magaia goes to Krueger Park as he borrows a car from 

Sumbane who goes to Maputo with his sons and Manhique also with his sons 
goes to Bilene Beach. 

12. Dinis: Yah, going to Maputo and Bilene Beach with kids is fine and so good… 
13. Filipe: Now the final response to the given task is… 
14. Maria: Magaia’s destination is Kruger Park. Sumbane destination is Maputo 

and… 
15. Dinis: At last Manhique goes to Bilene Beach with the kids. 
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Analysis 
In Group I the discussion is generally oriented towards a logical perspective, although 
Maria and Denis also keep attending to the details of the story.  

Filipe, who positions himself as a kind of group leader, right from the start argues 
by exclusion of alternatives revealing a point of view of logic, stating a conclusion 
about Magaia’s destination excluding Maputo as this traveller will borrow the car from 
someone in the group who in fact goes to Maputo. But he still mentions what is 
borrowed (the car), even if this is also irrelevant for drawing the conclusion. Maria 
agrees with Filipe but she also acknowledges that this is not yet sufficient information 
for making a decision about the other travellers. She does not however state what 
could be done to find that out. After that in turn 3, Filipe, repeating what has been 
found out, shows confidence in his reasoning procedure, stating it as irrefutable and 
relevant truth. Again, establishing himself as a discussion leader, he invites Dinis to 
contribute to the debate. Dinis, in turn 4, also works from a logic perspective and he 
calls the second sentence a condition, which is a term not used in an everyday 
conversation about people travelling. He also introduces his contribution with a meta-
statement, saying that the sentence is of use for determining the person going to 
Maputo. His analysis makes him exclude Magaia and Manhique for the Maputo 
destination. This interpretation is very much depending on understanding that the 
phrase ‘the man going to Maputo’ qualifies this unknown man as being the only one 
going to Maputo and that it does not qualify the other person connected with an ‘and’ 
in the sentence The man going to Maputo and Manhique both go with their sons. Dinis 
also sees his conclusion as ‘sure’, but he hedges it by ‘it seems’. From Maria’s 
comment in turn 5 it is not entirely clear whether she draws on a principle of 
exclusion. She rather draws on her knowledge about the time it takes to travel to the 
places. Filipe’s logical orientation comes up again in turn 6. He also operates on a 
meta-discursive level in saying what they could do (using the last sentence). His trun 
can be taken as an invitation to the other group members to contribute. In turn 7 Dinis 
utters a kind of agreement or insight about the strategy proposed by Filipe. In turn 8 
Maria (turn 9) draws on Filipe’s statement and concludes, assuming it is true, that 
Magaia goes to Kruger Park. Her meta-comment about it being easy and clear and her 
introduction with ‘of course’ positions her being in a position of agreement. In turn 9 
Denis draws a tentative conclusion, inviting the colleagues to collaborate in the group 
debate. In turn 10 Filipe talks in conditional form about Dinis’ conclusion presented in 
turn 9, presenting it as a hypothetical statement. In turn 11 Maria combines the 
conclusions so far made with the contextual information about the situations of the 
people involved. And in turn 12 Dinis picks this up, in agreement with Maria’s 
concern about these facts. In turn 13 Filipe requests a final solution, and first Maria 
(turn 14) repeats her insight about Magaia going to Kruger Park, adding what Denis 
has tentatively said before about Sumbane. In turn 15 Dinis adds the destination of the 
third person Manhique. He also includes in his statement that he is going with the kids. 
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In terms of the theoretical background of the study, one could say that the students 
exhibit different orientations towards the meaning, and differences in recognising the 
task as a mere logic exercise. 

Dinis, in his first contribution in turn 3 shows the recognition rules for the context 
in which the task was presented, arguing in terms of the function of the sentences’ 
meanings. In turn 9 his more logical perspective is confirmed, although in turn 12 he 
legitimates the truth of Manhique’s destination by associating it with the kids’ 
enjoyment. 

Maria does not seem to immediately recognise the criteria of the context in which 
the task was presented. Her first contribution in turn 2 was to complement Filipe’s 
statement. Maria’s statement in turn 5 supports the assumption that she argues from 
her context related knowledge in stating: “Yes you are right, Manhique is going to 
Bilene Beach as it’s said that he will be out of the district shorter than Magaia, 
according to the third sentence…” In the local context it is most common to go and 
stay at the beach for a short time for one day or a weekend, unless when someone has 
a family beach house for holidays, a reality for only very few Mozambican citizens. In 
fact Manhique (in the task solution) goes to Bilene Beach, but this is not related to a 
short or long time taken for the trip. Maria’s contribution in turn 8 confirms her 
tendency to complete or complement her colleagues’ reasoning. In turn 11 Maria 
concludes that Magaia’s destination is Krueger Park by mentioning the borrowed car 
and the kids. 

Filipe, as said above, mostly argues from a logic perspective, He only mentioned 
context-related information once, in turn 1, but does not use this as an argument. In the 
conversation he assumes a position of a moderator. 

Maria’s practical orientation would perhaps be something expected from the point 
of view of the theoretical background. She also has insufficient marks in the subjects 
Portuguese and mathematics, but she is a main Portuguese speaker. Filipe and Dinis 
were classified as “high status”. Dinis and Filipe have better marks than many of the 
students from the study and were included in the high status group. Dinis is also a 
main Portuguese speaker. 

7.5.2.2 Group II 
Irene reads out the task and Sara listens. The Sara asks to read it herself saying she 
needs time to interpret it alone. Irene agrees and after a while the following 
conversation starts. 

1. Irene: I think, if I understand, Manhique goes to Bilene Beach because he isn’t 
going to Kruger Park and neither to Maputo. 

2. Sara: How do you assume that Manhique goes to Bilene? From where do you 
bring this conclusion? Please explain. 

3. Irene: In the second sentence it is said Manhique goes with his kids, and then it 
is very nice going to the beach with… 

4. Sara: The person going to Maputo also goes together with his sons. He could 
be Manhique. 
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5. Irene: It shouldn’t be Manhique, attend to the sentence “the man going to 
Maputo and Manhique both go with their sons”. So it’s excluded the hypothesis 
for him to go to Maputo. 

6. Sara: Yah, you are right, we know that Manhique does not go to Maputo. 
7. Irene: How and from where can you affirm it? 
8. Sara: From the first sentence in saying Magaia borrows a car from the person 

who goes to Maputo. 
9. Irene: Ok, you see it is correct to affirm. The person going to Bilene Beach is 

Manhique because he travels with kids. Magaia goes to Kruger Park for the 
tourism because he borrows the car from Sumbane who goes to Maputo. 

10. Sara: It makes sense, it is correct, now we write down the full response: 
Magaia goes to Kruger Park that’s why borrows a car from the person going 
to Maputo. 
Sumbane takes his kids to enjoy Maputo that is travels to Maputo 
Manhique is going to Bilene Beach and will stay shorter than the person 
going to the Kruger Park 

11. Irene: That’s all. 

Analysis 
In turn 1 Irene starts with the statement that Manhique goes to Bilene Beach, which 
could have been made from a logical perspective (i.e. from the second condition about 
Manhique not going to Maputo and from the first about Magaia also is not going there 
and neither to Bilene Beach). In turn 2 Sara asks very explicitly for a warrant for this 
destination of Manhique. Irene’s answer in turn 3 reveals that she has drawn the 
conclusion from context-related knowledge about it being nice at the beach for the 
kids, and not from a logical analysis of the three statements. In turn 4 Sara counters the 
argument by pointing out that there is also another person travelling with kids (“The 
person going to Maputo”). Then, in turn 5, Irene seemingly switches to a logical 
argument by exclusion in pointing to the sentence The man going to Maputo and 
Manhique both go with their sons. From this, one could indeed conclude that 
Manhique cannot be the person going to Maputo. In turn 6 Sara seems to take this as 
the argument and states that then Manhique cannot be the one going to Maputo. But in 
turn 7 Irene in fact asks Sara for a warrant for this, revealing that she perhaps did not 
adopt a logical perspective in her previous statement. And then in turn 8 Sara says she 
has concluded this from the first statement about Magaia borrowing the car from the 
one who goes to Maputo. But Sara’s answer was not strong enough to be the main 
argument to draw conclusions about Manhique’s destination. In logical terms it was 
easier to support her statement from Irene’s previous conclusion in excluding Maputo 
as a destination for Manhique. In turn 9 Irene again repeats her argument with the kids, 
which she sees now even more confirmed. She also argues with context-related facts 
for the other two destinations. In turn 10 Sara agrees and suggests writing down the 
conclusion. In this she includes only context-related information as arguments. 
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The final solution presentation shows clearly Sara’s or either local or practical 
perspective about the given task, associating and highlighting the travellers’ 
destination and with whom they are travelling and the purpose of the trip. Before, 
during the conversation, Sara insisted a little less on context-related arguments. It is 
not clear whether her statement in turn 8 was based on a logical analysis or not, but it 
is unlikely.  

From the point of view of the theory background an orientation towards local 
meanings should be expected from the two students as Irene and Sara are from the low 
socio-economic status group. It seems that in the discussion they prioritise the 
arguments based on their knowledge about what one reasonably does in the context. 
Irene has better marks at school than Sara, as she has an insufficient mark only in 
History, while Sara has these in five subjects, including mathematics. Both are main 
local language speakers. Yet, they discussed the task in Portuguese. 

7.5.2.3 Group III  
Jaime starts reading the text and then he grants a few minutes to the others to read and 
interpret it individually. Then they start discussing. 

1. Ana: Yah I’m ready, it’s so easy to interpret it… 
2. Jaime: Yah, go ahead then… 
3. Ana: Yah, Magaia will stay out of the district for long time in comparison with 

the person going to Bilene Beach… 
4. Luisa: Your statement helps us for what and in which way to answer the 

question? 
5. Ana: Immediately we can assume that he does not go to Bilene Beach… 
6. Jaime: And so…? Attention please, in the first sentence it’s said that Magaia 

borrows a car from the one going to Maputo, meaning that he isn’t going there. 
7. Luisa: In my understanding that who is going to Bilene is Manhique because 

he takes his kids to enjoy… 
8. Jaime: It seems right; we can assume that Sumbane will stay in the District I 

mean he is going to Kruger Park near to the border with South Africa. 
9. Ana: Yah, Kruger Park is in this District. Sumbane goes there. 
10. Luisa: Perfect, you are right it means who goes to Maputo is Magaia 
11. Jaime: Notice that Magaia borrowed the car from the person going to Maputo 

so it doesn’t make sense assuming that Magaia travels to Maputo. 
12. Luisa: This was the plan, no body travelled yet. We assume what we 

concluded then…. 
13. Ana: Yah I agree, answering the question we say: 

Magaia goes to Maputo because he will stay out of the District so longer than 
the person going to Bilene Beach 
Manhique is going to Bilene Beach because travel with his kids 
Sumbane goes to Kruger Park because will stay in the District. 

14. Jaime: That’s all we finished. 
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Analysis 
Ana states in turn 1 that it is “easy” and after Jaime, who takes the role of the 
moderator, encourages her in turn 2, she points to the information from the third 
sentence, but she adds something that is not said there, namely that Magaia will “stay 
out of the district”. In turn 4 Luisa talks about the value of this for the solution, but 
does not suggest anything. In response, Ana in turn 5 makes the conclusion that 
Magaia can then not be the one who goes to Bilene Beach. This conclusion is not in 
accordance with him “staying out of the district”, as both Bilene Beach and Kruger 
Park are in fact out of the district. It is of course possible that she made her conclusion 
by exclusion from a logical point of view as the sentence says Magaia stays longer 
than the person going to Bilene Beach. In turn 6, Jaime requests attention and set out 
to analyse the first statement from which he rightly concludes that Magaia cannot be 
the one going to Maputo. In turn 7 Luisa contributes from a purely practical point of 
view arguing that Manhique goes to the beach because he takes the kids to enjoy it. By 
this she ignores the meaning of the whole sentence that mentions two people taking 
their kids (The person going to Maputo and Manhique both go with their children). 
Perhaps she attends only to that part where the name is mentioned. In turn 8 Jaime also 
adopts a practical perspective and talks about the proximity of Kruger Park that he 
assumes to be in the district. Ana (turn 9) agrees to the argument and she points out 
that Kruger Park is in the district and Sumbane goes there, as suggested by Jaime. In 
turn 10, Luisa, thinking the missing one is now Magaia’s destiantaion, concludes that 
this person goes to Maputo. But in turn 11 Jaime again says what he said in turn 6, 
namely that the first sentence in the task excludes this possibility. He again mentions 
the car in his argument, even this is irrelevant. But then, in turn 12, Luisa reinterprets 
the meaning of the whole text in saying that the story only talks about a “plan” for 
travelling, and not what these people eventually did. So there is no contradiction from 
this point of view. Ana agrees (turn 13) and suggests producing a final answer. In this 
answer she takes up all the practical arguments made, including the one about being 
“out of the district” which is nowhere mentioned in the text. In turn 17 Jaime 
announces that they are finished with the task. 

The group III achieved the right answer only for Manhique’s destination, but 
based this on an argument from a practical point of view, that is, that he takes the kids 
to enjoy the beach. The group’s justification also shows some limited knowledge about 
the geographic administrative division of the country. In addition to their attention to 
geographical conditions (albeit wrong ones), they attend to the purpose of the trip. The 
discussion was essentially in terms of local practices, except for some of Jaime’s 
intervention when pointing to the conclusion one can make from the first statement. 

Jaime, in some utterances, seemed to understand the perspective in which the task 
was given, but did not succeed in insisting on it. In addition he himself introduced a 
practical argument about Sumbane in turn 9.  

Ana and Luisa do not recognise the task as a theoretical question at all. Luisa’s 
reinterpretation of the story as only talking about a plan and not about the final 
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destination shows that she did not want to attend to the logic perspective mentioned by 
Jaime. 

In this group, Ana has sufficient marks in all subjects, Luisa has an insufficient 
mark in mathematics (an eight out of 20), Jaime has better marks, but he is repeating 
grade 10. Ana and Luisa are both main Local Language speakers and were classified 
as belonging to the middle status group, while Jaime is a main Portuguese speaker 
from the high status group. 

7.5.3 Summary 

The discussion in Group I, formed by two boys of high status and one girl from middle 
status, all main Portuguese speakers, with one boy having a local language as first 
language, was oriented towards a logical analysis although the girl intervened with 
some arguments from a practical perspective. 
The discussion in Group II, formed by two low status girls, who both are main local 
language speakers, was a more inclined to local and practical arguments, although 
some arguments reflected a logical analysis. They try to coordinate the two 
perspectives, with a preference for the context-related arguments. 
Group III was formed by two middle status girls, both main local language speakers, 
and one high status boy and main Portuguese speaker. This group was very much 
inclined to arguments referring to the practical context and they came up with a 
solution that did not adhere to the logic established in the text. The boy on occasion 
introduced a logical perspective, but also agreed to practical arguments.  
Generally, the girls in the groups showed more inclination to attending to context-
related features, including the ones who have been classified as being from middle 
social and economic status. The success in terms of school marks was to some extent 
reflected in the orientations of the participants. However, all of them did not solve 
many of the tasks in the written test. But from those students interviewed, it is not 
clear whether their orientation would be consistent across contexts. Ana (Group III), 
recognised the requirement in the “library task”, but Jaime (Group III) did not. 
Misrecognition of what was required in the test also came from Maria and Filipe 
(Group I). In the interviews about the word problem, the students were constrained to 
interpret the text as one whole, where the sentences are interrelated. This strategy of 
course also makes it hard to take into account the conditions of all three sentences in 
the logic task.  

7.6 Students’ Motivation for Studying and Students’ Foreground 

The eight students who solved the logic task were in the course of a short interview 
asked about their motivations and aspirations. In the following, some general 
observations from their answers will be summarised. Then, the outcomes for single 
students will be presented. 
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7.6.1 Motivations and Views of the Relevance of Scientific Knowledge 

The most obvious patterns in the students’ responses are differences in terms of 
gender. The boys’ motivation seems to be more linked to a personal and individual 
perspective, what Sjöberg calls “ego-orientation”, while the girls’ motivation is more 
linked to a social or collective perspective and to working with people, the “others-
orientation”26 (Sjöberg, 2004).  

For example the boys’ state:  “one of the aims for studying is to prepare my 
future…” or “I study to concretise my dreams and my future…” and some girls state: 
“… studying allows to understand why there is the poverty in the world and how to 
combat it” or “…studying is important for me because I’ll reduce the poverty in my 
country”. 

Further, the girls’ motivation is often linked to their local context or to parents’ 
expectations. Ana, for example, states, “I’m studying because it’s important for me 
and for my parents.” Generally, it is common that the parents still determine and 
decide what their daughters have to do in their life. A common practice in the context 
of the research site is that girls go to school during the time waiting for marriage.  

A daily newspaper published in Maputo deals with the issue. It published an 
article titled “Doing time in school waiting for marriage” (Mabunda, 2011). The 
journalists provide a case of a girl from the area around Maputo, who contributed to 
the economic gain the family got from ‘selling’ the daughter. The case, which became 
known as "Lembrança," provoked an outcry among teachers who believed that she 
was not only too young to marry, but also to join a man of over 60 years of age. "It's a 
troubling situation. We have been working with companies to see if we can stop this. 
And try to work with community leaders to understand what lies behind this and what 
we can do to resolve the situation" says, according to the article, Armando Matlawa, 
director of EPC27 Panjane, and former professor of Lembrança. Matlava shows that he 
tried to solve the case “Lembrança” (in January this year 2011), but without success. 
The paper states the issue as a cultural problem in the whole district Magude in 
quoting Jorge Filimone, district director of the Education, Youth and Technology for 
Magude District. Filimone recalls with regret the day that a girls named Charlotte 
missed the exam because she had to be looped. "We tried to persuade the girl's family 
in order to leave to go get tested and that the ring could happen in the afternoon. Our 
effort was in vain… So, she did not exams and she abandoned the school." (p. 3) 

From the students in the study, almost all aspire to join the university. The boys 
are inclined to do technical courses like: civil engineering, mechanics engineering, 
electronic engineering and architecture. The girls mentioned courses related to law, 
health, and social studies. All of them justify their wishes in terms of social usefulness 

                                              
26 “Ego-orientation” is a label used to characterise people aspiring being famous, rich, 

controlling others and/or getting easy jobs, while “others-orientation” is a label characterising 
people emphasizing working with and helping other people (Sjöberg, 2002, p. 8) 

27 Escola Primária Completa referring  to primary school teaching from 1st  to 7th grade 
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(helping people, care for patients, be able to assist other citizens in the country, care 
for orphans). No one girl argued based on material or financial incomes.  

Sjöberg’s (2002) findings from a comparative study done in 21 countries show 
that the tendencies are not always local or rooted only in cultural aspects but are 
universally gendered. He states: 

Boys in nearly all countries have considerably more experience with activities such 
as using guns, bows and arrows, using new technologies, car-related activities (using 
car jack, charging batteries etc.), mechanical activities (using pulleys and levers), 
electrical activities (fixing leads, using batteries, motors, bulbs), using tools (saw, 
hammer etc.) mending bikes. Girls had in general more experience with nature-
oriented (and more peaceful) activities like collecting gems, flowers, mushrooms, 
observing the sky, the moon and the other hand boys had, in most countries more 
experience than girls in preserving and storing food (salting, smoking, drying etc.) 
(Sjöberg S. , 2002, s. 4) 

The students’ perspectives from this study in some sense are ‘utopian’ and 
optimistic. They were interviewed at 2010, aged seventeen to nineteen in grade 10 or 
11, often with a delay of two to three years in relation to the official school age. Some 
are repeating grade ten. In principle, only at the end of 2012 they will conclude the 
upper secondary school. There might be low parents’ motivation and insufficient 
financial resources to send their children (sons and daughters) to university. In 
addition there are often low expectations from the side of the school, which are 
described in a sub-section below. 

However the above constraints do not prevent students realise that the best way for 
the future lies in the studies and/or training then their disposition foreground.  

Almost all of the students consider scientific knowledge as relevant and 
indispensable for society and for technological development, except Sara who states 
that she never thought about the issue. The students share a positive opinion about the 
usefulness of scientific knowledge, a common attitude in developing countries. One of 
justification for this attitude can be assumed that it comes from looking at rich and 
technologically developed countries, of which they imagine a central role played by 
science and technology for achieving that developmental stage. Another source could 
be the fact that “in developing countries for many, education is still considered a 
privilege” (Sjöberg, 2002, s. 14). 

About the usefulness of mathematical knowledge in everyday life almost all of 
these students considered it serving for counting and elementary calculations, and two 
consider it applicable and used for social statistics. Almost all of the students in 
mathematics lessons, in case of not understanding an issue, they turn to classmates and 
only when they do not help them, they ask the teacher. 
  



 

 145 

7.6.2 Selected Students’ Foregrounds 

Looking at students’ motivation for studying and their view about the helpfulness and 
utility of scientific knowledge for development, it is understandable that many of them 
aspire to study at university. Even if sometimes in contrast to the realities they face, 
what they say perhaps reflects Skovsmose’s (2005) statement, “The intentions of a 
person are not simply grounded in his or her background, but emerge also from the 
way the person sees his or her possibilities” (Skovsmose, 2005, p. 7). In many ways, 
those students’ aspirations, with a background full of obstacles, reflect their intentions 
to alter the economic and social conditions not only for themselves. 

7.6.2.1 Filipe 
For Filipe studies represent a way to prepare his future and this reflects also his 
family’s wishes when he highlights the parents’ hope to see their kids acquiring 
knowledge and skills for the life challenges. Filipe is the son of a farmer, storekeeper, 
dealer, and he is from a family with sixteen siblings from different mothers. His 
aspiration, after concluding 12th grade, is to enter the Engineering Faculty (civil or 
mechanic engineering) and he names journalism as the third alternative, in case he 
fails in the two first options. The first two options are technical studies and one of the 
prerequisite for admission of candidates to these courses at university is to attend 12th 
grade in the science section. The journalism option is therefore excluded, as the basic 
requirement is to have completed the section of social sciences, which includes 
languages (Portuguese, English or French), Geography, History and philosophy. In 
Filipe’s section are included Portuguese and English, but not the other relevant 
subjects for this intention. His school marks in the main subjects are sufficient. In 
Filipe’s view, scientific knowledge is helpful for human society and he argues by 
pointing to technological development resulting from scientific knowledge.  He does 
not include mathematics in the scientific knowledge area in stating that it does not 
have any applicability in real world and he also does not associate skills in dealing 
with money with mathematics knowledge. 

7.6.2.2 Jaime 
After high school Jaime intends to study building engineering. He presents this as 
perspective and also as a dream. Jaime was not very realistic in his option, when he 
filled in the questionnaire in 2010 he was repeating 10th grade because he had failed in 
2009, and his marks were still weak. Jaime’s reasoning or idea about the relevance of 
scientific knowledge is that this knowledge leads to discovering new things and help to 
advance society. Similarly to Filipe, he does not find any relevance of mathematics in 
everyday life. He is one of the few students asking the question to the teacher in case 
he does not understand. 
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7.6.2.3 Dinis 
Dinis justifies his motivation for studying in a long term perspectives with the purpose 
to achieve his dreams, i.e. understanding advanced knowledge and get love, 
friendships and become conscious. His justification or motivation to study resonates 
with his ambition stating, “This is my purpose, to become a doctor and be able to assist 
other citizens in my country or everywhere”. In this respect he does not contribute to 
the gender patterned aspirations observed with the others. His marks in the main 
subjects are sufficient. He has chosen the science section in upper secondary (grade 
11), which allows students to enter medicine. 

He connects scientific knowledge to human achievement and development. For 
him the relevance of mathematics in real world can be seen in social statistics. He also 
mentions the example of pregnancy control and time schedules.  

7.6.2.4 Irene 
Irene’s motivation for studying is linked to her wish to understand the source of 
poverty and how to fight against it. Her social concern is also highlighted in her dream 
and ambitions for the future. She says she would like to become a medical to care for 
patients and she states that scientific knowledge is relevant because it leads to 
discoveries and helps to invent things that can cure diseases. She does not see a 
particular relevance of mathematics for out of school practices except for doing small 
calculations with arithmetic operations. Her age (aged eighteen at grade 10) and school 
marks (at 2010 she was repeating the grade but she has insufficient marks in 
Portuguese and History) do not form a very realistic base for her ambition to do 
medicine. In addition, she is from the group with low economic and social status. Irene 
is the second in a family with three daughters, the eldest works in the military and the 
youngest is studying at primary school. 

7.6.2.5 Luisa 
Luisa says she does not study for a particular reason but because in the life it is 
necessary. Her ambition is to do medicine. In her point of view scientific knowledge 
contributes for scientific and social development in the country and the relevance of 
mathematical knowledge out of school lies in counting and statistics. Luisa does not 
ask to the classmate when she doesn’t understand any subject but always goes to the 
teacher. In 2010 Luisa was eighteen years old and she was repeating grade 10 and her 
marks in mathematics and biology were below ten points. Based on this reality her 
ambition does not seem to be easily achievable. In Luisa’s family they are eight 
siblings, the eldest is married and others are employed, while the youngest studying at 
school.  

7.6.2.6 Ana 
Ana says she studies because it is important for her and her parents and she wishes to 
enter university to become a lawyer. In 2010 she was repeating grade 10 and the 
achievement was in all subjects around the threshold of 10 (out of 20). In Ana’s 
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opinion scientific knowledge contributes to scientific and social development in the 
country and the importance of mathematics for out of school activities is counting and 
to solve everyday tasks, which she did not specify. In case of doubts during 
mathematics lessons she finds it easier to recur to colleagues and only when they are 
not able to assist her she contacts the teacher. Ana is the fourth in a family of seven 
siblings, three of whom are working and others still studying. 

7.6.2.7 Maria 
Maria thinks that schooling is linked to the social obligation to have knowledge, which 
is only acquired at school for preparing reasoning capacities for the future. She 
mentions familiar problems at home, related to her sister’s health that is why after 
concluding upper secondary school she would like to get a job to help the family. She 
affected by the situation and the social context where she is involved. Her wishes and 
ambitions for the future include becoming a leading worker in orphanages and being 
able to take care of many orphans in her country. She is the only one from these 
students who does not aspire entering to the university. For Maria scientific knowledge 
plays an important role in society in all development aspects. For her mathematics 
knowledge is indispensable in everyday life in controlling budgets, accounting, 
statistics and calculating expenses in families. In case she has doubts in mathematics 
lessons she asks colleagues for help and only if they do not succeed she goes to the 
teacher. Maria is the eldest of four sisters and one brother and all are studying at 
school, except the referred sister. She has chosen the science section in upper 
secondary. Her marks are below the threshold in mathematics and Portuguese. 

7.6.2.8 Sara 
Sara used the actual political slogan in the country to justify why she studies. For her 
studying is not a personal or individual issue but aims to reduce the poverty in the 
country. After ending secondary school she intends to enter university but she does not 
indicate any course she aims to do. In terms of ambitions she dreams to become a 
stylist or model. As to the relevance of scientific knowledge she says she does not 
have ideas because she never thought about it. For her out-of-school mathematics 
knowledge consists in counting and doing simple calculations. In case of doubts 
during mathematics lessons she asks the teacher. She is repeating grade 10 and 
achieved sufficient marks except in English. Sara is the eldest of three brothers and all 
of them studying at school. 

7.7 School Expectations 

In the course of the study, an interview with the school dean has been conducted. 
During the interview the school dean highlighted the fact that parents send girls to 
school to grow up and then go home and boys to look after livestock (cattle, goats and 
sheep) or work to buy and collect cattle for their weddings. The school dean insisted 
that youth of this site does not have role models for their prospects and are confined to 
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the local context. She points to cultural traditions in the district when talking about 
parents’ intentions: 

(1)…Africans in particularly Mozambicans have a mentality that the boy is a 
priority because girls after being trained stay home. Here girls achieving grade 10 is 
too much. Now, at the end of the year or Christmas period the workers from the 
mines are backing from South Africa with vehicles, sophisticated sound stereos, 
televisions, videos and fancy baits to entice girls. In my office frequently I get 
parents who say: my daughter already studied, already enough, now she must marry. 
[…]  

The dean also reports from conversations with parents about their daughters. 

…when I replicate advising them to leave the girl finishing the level promptly 
they respond: Is it to have a grade 12 daughter graduated without a husband? I 
already spent a lot for her to grow up now she has to take her home. I came to thank 
the school and the dean. 

The dean also says, through two anecdotes that it is not obvious to the students 
that acquiring knowledge would ever lead to economic gains. In fact, there might be a 
literacy surplus. She reports: 

 (2) A student concluded 12th grade here at 2008 in right age. His parents have 
cattle, stores, trucks and farms. The boy is in Zimpeto28 selling tomatoes. I spoke to 
him advising to go to the faculty in ISCTEM29 and find an apartment in Maputo town 
for rent as resources are not his constraints. He said clearly. ‘Chi! five more years 
studying? I never thought about it, it is a long time. You know Madame, now I take 
one truck of tomatoes from Chokwè30 to Zimpeto, in three days I get a lot of money 
and I go home’. I was dumb, without a word.  

 (3) Another boy who I was motivating to apply to faculty strictly said: ‘I came 
to school to learn to know counting cattle. My parents have many cattle I did not 
know counting, so my purpose coming to school was to be able to do it…’ These two 
funny stories are a clear indicator of the lack of the youth’s role models.”  

On the one hand the excerpts show that the dean sees many social learning obstacles, 
which determine the person’s foreground according to the situation she/he has been 
involved in, the cultural context, the socio-political context and the family traditions. 
On the other hand the dean shows some pessimism, conformism and defeatism. It is 
perhaps reflects a mechanism of social stratifications through self-fulfilling prophecy. 
The “reality” described by the dean assumes the general priority of boys’ studies in 
detriment of girls, the wide-spread attitude for and of girls’ schooling to grow up and 
go home and it is confining students’ references to the local context as a reference for 
the range of life possibilities. The general low school expectation and lack of utopia 

                                              
28 The local biggest wholesale in Maputo town 
29 Instituto Superior de Ciência e Tecnologia de Moçambique 
30 This is an agricultural site, situated two hundreds km from Maputo city 
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constitutes socio-cultural learning obstacles of exclusion because the preconceived 
ideas prejudice and can obstruct students’ foreground. 

The school already knows the constraints of the context in which the students are 
involved: lack of textbooks, lack of financial and material resources and strong 
traditional influences. From this situation a question can be asked what the school and 
the local government do or plan to do in the community involved for changing the 
present situation. During the interview the school dean stated specifically that since 
that secondary school exists and students graduated from 12th grade, no one entered 
the university, arguing that those students and parents only have local and limited 
perspectives. Skovsmose (2007, p. 90) states “… as each student’s foreground is one 
principal resource for meaning production then ruining a foreground becomes a 
learning obstacle.” 
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8 Discussion of Outcomes  

The discussion following in this chapter is done in the light of the literature review and 
theoretical orientation of the study. It will be looked at the most relevant aspects of the 
data produced and analysed, relating these to language and success in the written test, 
to relations between socio-economic background and success and between language 
and socio-economic background, to orientations when solving the logic task and 
gendered patterns observed in the study. Further, some possible consequences or 
alternatives of mathematics instruction in multilingual classrooms will be discussed 
with a focus on the possibilities of code-switching and issues related to the 
mathematics register. 

8.1 Language, Achievement and Solution Strategies 

8.1.1 Introduction 

In the presentation of the outcomes of the study in the previous chapters, issues related 
to the students’ language use, as retrieved from the background questionnaire, have 
been considered. Language proficiency in this study has not been measured by any 
test; instead achievement and solution strategies were explored in relation to the 
students’ language use. In the background questionnaire the students were asked, in 
which language they learned to speak, i.e. their first language, and also about the 
language they use frequently: at home, with friends, neighbours and classmates or 
school colleagues.  

Students’ marks at school in all eight main disciplines of the lower secondary 
school (Portuguese, English, History, Geography, Physics, Biology, Chemistry and 
Mathematics) have been retrieved in the study. These subjects are divided into two 
blocks, the natural sciences (Biology, Chemistry, Physics and Mathematics) and the 
humanities (Portuguese, English History and Geography). In order to be admitted to 
the national examination at grade 10, the student needs to have a satisfactory average 
(i.e. a minimum mark of 10 in a scale varying from 0-20) in each subject and also in 
the whole block (see Chapter 4, Section 4.2.1). Marks below 10 are “not satisfactory”, 
the range between 10 and 13 is “satisfactory”, and between 14 and 16 it is “good”. In 
exceptional cases a student can be admitted to national examination with a satisfactory 
overall average even with an unsatisfactory average in two subjects (if these averages 
are not less than 8). If the average is higher than 14, one gets dispense from the exam. 
If the overall average is not satisfactory, the student must repeat the grade. Five of the 
students in the study were indeed repeating grade 10, one of them only repeating the 
natural science section, and many of them were not in the appropriate age for grade 10. 
The latter means that their school enrolment has been delayed or that they have 
repeated an earlier grade. As to their general success at school, about two thirds 
achieve an unsatisfactory average in at least one subject. There are only very few 
students who achieve higher marks than just around the threshold in mathematics and 
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other subjects, as for example the case of Dina, who is a main Portuguese speaker 
from the highest socio-economic status cluster as defined in this study. 

There are no statistical relations between the students’ marks in Portuguese and in 
mathematics. If one calculates the correlation between any subject and the mean of the 
other subjects, there is no subject that “predicts” better the students’ marks than any 
other, but Geography correlates much less with the rest. But some patterns are visible, 
if one does not look only at the means. Altogether only four students (from 41) had 
“unsatisfactory” as their marks in Portuguese, whereas in mathematics these were 16 
students. Three of these four who are below pass in Portuguese, also have 
unsatisfactory marks in mathematics, but in no other subject. Six who have the 
minimum points for pass in Portuguese, which is a big group between a third and a 
half of all students, do not pass in mathematics. The other seven, who do not pass in 
mathematics, have marks in the category “satisfactory” in Portuguese that are higher 
than the minimum. The next level, “good”, is only reached by two students in 
Portuguese and they reach this also in mathematics. From the 16 who did not get 
satisfactory marks in mathematics, there are only four who not at the same time have a 
mark below the threshold in at least one other subject. Two of the four who have 
insufficient marks only in mathematics are in the fourth language group (both, their 
first language and the most spoken language being a Local Language), one has 
Portuguese as the first language but mostly communicates in a Local Language, and 
for another one this is the other way round. Despite their weak marks in mathematics, 
three of these students performed well in the written test, solving at least four of the 
five tasks. There is no obvious pattern in the students’ marks in relation to their first 
and most spoken languages. In particular, it is not possible to say that the students who 
have Portuguese as their first and/or most spoken language have better marks than 
others. However, the students who have a Local Language as their first language and 
also predominantly use this as a means of communication outside school (n=18), are 
most diverse in their mathematics marks, as there are quite many (6 students) with 
insufficient marks but also the same number of students with mathematics marks 
higher than 10. It is only in this group that the marks in mathematics do not correlate 
with the other school marks. 

If the test from this study “measures” competence in relation to what the school 
marks reflect, then in the case of mathematics it did not “measure” the same, as there 
is no obvious relation between students’ succeeding in solving some of the tasks from 
the test and their marks in mathematics. This is not surprising, as there was only one 
task that reflected the students’ present curriculum content (item 5, the swimming pool 
task), and another one that tested their basic arithmetic knowledge (item 1). The other 
tasks were developed to investigate the students’ skills in looking at descriptions of 
everyday activities from a mathematical point of view, that is school algebra, 
translating a verbal statement about a transformation of an “unknown” into an 
equation, or to contextualize algebraic expressions in a context described in the task. 
Given that the curriculum can be characterised by establishing strong boundaries 



 

 152 

towards out-of-school knowledge, that is, by strong external classification, these 
activities do not reflect what the students’ normally are asked to do. 

Looking at the “average solution rate by student” for the items in the written test in 
the four language groups (all four combinations of first language and most spoken 
language), this is in all groups between 2 or 3 test items (out of 5) per student. The 
same applies to the three status groups. But there are patterned differences visible for 
the different tasks and also in the solution strategies chosen by the students, also for 
those who did not reach a final solution.  

8.1.2 Students’ First or Mostly Used Language and Success in the Written Test 

Looking at students’ success in the different types of tasks, they were asked to solve in 
the study in relation to their main and/or most spoken languages and their first 
language (their mother tongue), there is indeed some evidence of a systematic 
relationship, but also some other patterns to be observed. As to the group in this study 
called “main Portuguese speakers” (n=11), whose first language is Portuguese and 
who also mostly communicate in it, they only in item 5 (the swimming pool task) 
outnumbered those who had a local language as their first language but communicated 
mostly in Portuguese (n=7). Also those having Portuguese as first language, but 
communicating mostly in local languages (n=5), performed at the same level or better 
than the “main Portuguese speakers”, except in item 4 (the cinema tickets task) and 
item 5 (the swimming pool task).  

There are several possible explanations for this fact about which one can 
speculate. The observation that the students using their second language more often 
than their first language in everyday conversations (independently of the fact whether 
their first language is Portuguese or not) performed better than main Portuguese 
speakers in the three tasks (item 1, item 2, item 3) and with a smaller difference also in 
item 4 calls attention to findings from studies on mathematics learning which show 
advantages for bilingual students when compared with their monolingual peers (see 
literature review). But whatever the notion of bilingualism includes in these studies, 
they are from contexts where both languages are also used as a written language, 
which is not the case for the students from this study. Here one of those languages 
used by the students is the language of instruction and also the language in which they 
learned how to write and read. Obviously, for this little group of students with mixed 
language use (n=12) it does not make a lot of difference for solving the tasks from the 
study, whether their first language is the medium of instruction or not, as long as they 
use the other language for communication, a practice, which perhaps amounts to a 
special form of bilingualism.  

This outcome is less interesting for the arithmetic task (item 1, choice of right 
calculation with justification), but more interesting in terms of their success in the 
tasks that asked for a translation of an algebra-word problem (set up in a purely 
mathematical context) into an equation (item 2), or translating equations and 
inequalities into context-related information for a context described in the task (item 3, 
the library task). The algebraic word-problem included some sentences with a complex 



 

 153 

grammatical structure, whereas the latter task asked for constructing some consistent 
phrases and also for recognising what it is all about, which turned out to be the biggest 
difficulty with this task. Both tasks are about switching register. The same group of 
students also managed quite well the task about the cinema tickets (item 4), which 
could be approached without switching from everyday vernacular to school algebra, 
but through applying basic numeracy skills. All three tasks (item 2, 3 and 4) seem to 
rely on some flexibility in changing perspective and register. 

Given the students’ background, one can assume that their everyday 
communication centres mostly on domestic organisational and practical issues, no 
matter in which language. Numeracy practices (shopping, trading) are usually done in 
Portuguese, as is all official communication with public service and administration. 
Written communication is also mostly in Portuguese. However, the state-owned Radio 
Mozambique sends programmes in local languages through its provincial stations. 
Further, there is a spread of community radio initiatives with the help of the Institute 
of Social Communication and the UNESCO Media Project, and community-oriented 
radio stations also are run by (Catholic) church organisations and by local 
municipalities. Daily newspapers are not widespread because of distribution 
difficulties, and they are in Portuguese. TVM (Televisão de Moçambique) is a state 
owned TV station broadcasting news from Mozambique in Portuguese. 

Given the time a student in grade 10 altogether has spent at school, the 
communication within the classroom amounts to many hours of listening, reading or 
speaking Portuguese, that is, to the language of schooling in Portuguese. This amount 
of exposure seemed to be helpful for those who also use Portuguese outside school, 
even if their first language is a Local Language. Mainly relying on Portuguese in 
communication and having it also a first language was only of advantage in the task 
that drew most on their current school mathematics curriculum (item 5, the swimming 
pool task). This task did not include a switch of register (between everyday and school 
algebra). The description of the situation was already mathematized and obviously 
esoteric, e.g. through talking about the length and width of a pool by using variables. 
This task was approached from a purely school mathematics perspective by all 
students who tried to solve it. The main local language speakers were generally less 
successful in solving the tasks than the other language groups, except perhaps in item 
3 (the library task), which at least was solved by seven students (of 18) from this 
group. Even if these students spend the same amount of time in the ‘Portuguese 
environment’ of the classroom, they often reported to communicate in a Local 
Language also with their classmates. The school environment then is perhaps much 
more alienating for them, and there is no bridge between discourses. The strong 
classification between what and how one does things in the classroom towards the 
space outside the classroom, for these students also goes hand in hand with a border 
drawn between the two languages, the official and the private one. One can only 
speculate whether this could be a source of a lack of flexibility to switch from a school 
mathematics to an everyday register and vice versa. A couple of examples from 
students’ responses to the written test items and the discussion in the interviews 
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showed some misunderstandings due to language use and also gave a picture of some 
students’ low language proficiency in Portuguese, which is not entirely captured by 
their marks in the school subject Portuguese. 

8.1.3 Mathematics or Language Skills? 

In item 1 it was necessary to choose the correct solution out of given options of a 
simple arithmetic task (referred to as different students’ strategies), and give a 
mathematical argument about the choice. The argument could be based on properties 
of elementary arithmetic operations. But some students did explain their choice or 
gave a justification on another base. For example, Relina (from the high social status 
group), whose first and most spoken language is a Local Language, chose the correct 
option and answered: 

 
This reads: The correct response is from student1 because he obtained the right 
solution.  

The question in the item actually stated the criteria for the legitimate answer to the 
“Why”, as it said: Which is the right solution? Justify, in details, your answer/option 
using properties of elementary operations (addiction, subtraction, multiplication and 
division). This was done in order to minimise other interpretations, such as, “why did I 
chose this solution?” to which one could indeed answer, “Because it is the correct 
solution.” However, the criteria where stated in quite abstract mathematical language 
as “properties of elementary operations” etc., and writing a legitimate answer 
definitely assumes some language skills related to school mathematics, even though 
the grammatical complexity of the sentence in the question posed is low (see analysis 
of the item in Chapter 6, section 6.8). Relina, as did many others, did not understand 
how one would justify the solution in the given terms. 
Sofia, a main Portuguese speaker from the low social status group, succeeded only in 
item 1 and she writes: 

 
This reads: The correct resolution 1 that is the correct result because we seek to 
add the numbers in order to find the result 

However, despite the distorted grammar, the sentence is not “simple” in structure. 
Although it was not the purpose of this study to draw conclusions about the quality of 
the mathematics teaching, the quite low number of students who provided a legitimate 
explanation in this task could be a result of the fact that the mathematics program in 
Mozambique is rather concerned with procedures than with explanations, at least when 
arithmetic is at issue.  
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Another example, which points to a more intrinsic relation between language and 
mathematical strategy, is provided by the solutions to item 2. There it was necessary to 
translate the word-problem into symbolic language. Some students wrote the chain 

equalities xxxx 2
5
54  .  

Pensei num número e achei o seu quádruplo. A este resultado adicionei o quíntuplo do 
número pensado dividido por ele mesmo. Ao resultado obtido subtrai o dobro do 
número inicialmente pensado. Como resultado final obtive o número 11. Encontre o 
número em que pensei? 
The grammatical complexity (recursive depth) of the sentences increases when the 
“story” goes on, except for the last statement before the question (see section 6.8), and 
the reference of the phrase “divided by itself” can only be worked out by knowing 
Portuguese grammar, which helps to understand to what the “itself” could refer. 
However, in addition, the reference still remains ambivalent. Also, one must 
differentiate between different verb forms (perfect participle, past tense), and know the 
word “quintuple”. From the interviews one can argue, that for most of the students 
who wrote the “chain equalities” their misunderstanding/misinterpretation is originated 
by the phrases ‘to this result’ and ‘then subtracted’.  When doing things one after the 
other, as suggested by these phrases, one gets a result (usually on the right side of the 
equality sign). It is impossible to separate the mathematical proficiency from language 
proficiency in this case. Despite the text is written as a narrative, sentence after 
sentence, one actually needs to turn the whole process described in the first three 
sentences into one single object, and then understand that this is “the result” (the 
others being “this result” and “the result obtained”).  

It is obvious, that such tasks access the students’ linguistic skills, which cannot be 
separated from the mathematical skills as far as the meaning of an equation is at stake. 
The concept of “variable” as an “unknown” to be identified through solving an 
equation was available to the students. The problem was rather to identify the 
structural equality of the whole ‘story’ with the result 11.  

Many other studies have pointed out students’ difficulties in operating with 
unknowns or variables in equations and algebraic expressions. MacGergor and Stacey 
(1994) in a research done in Australia, investigating the cognitive and linguistic 
aspects of learning algebra at secondary school, found for example students’ 
interpretation of letters in a given situation (expression, word expressions, equation) to 
be based on associating alphabetic letters to numbers according to their position. A 
similar result was observed in Guambe’s (2004) study related to language use in 
algebraic thinking of second language learners in Mozambique. In writing and 
interpreting equations, students associated letters to the numbers according to their 
alphabetical position. These examples point out that the some of the Mozambican 
students’ interpretations and strategies in this study are not specific to the context and 
consequently cannot be seen as specifically related to their language background. As 
to the ‘chain equalities’ used by the students in this study, many studies in students’ 
understanding of school algebra have shown similar strategies, as does every teacher’s 
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experience. For example in Kieran’s (1981) study of the students’ concepts associated 
with the equality sign, she found “short cut errors”, which amounted to chain 
equations similar to those produced by the students in this study. This means that the 
equal sign is not taken as a relational symbol. In fact, as has been pointed out above, 
the task (item 2) does not suggest reifying the “story” into a structural relation, as it 
signifies a process in time. Generally, there seems to be a preference for what Veel 
(1997) calls ‘sequential explanations’. It needs to be acknowledged that converting a 
text describing events in a sequence that then leads to a result, does not invite to turn 
the process upside down. Understanding the whole text as a representation of a 
structural equality is by no means obvious. This is entirely uncommon-sense. 

In this study, the task was designed as in relation to item 4 (the cinema tickets 
task) and item 5 (the swimming pool task). As research has shown that the “context”, 
meaning reference to everyday practices, can make a difference in how students solve 
word-problems, there was to be a word-problem without an everyday context (in an 
esoteric mathematical context) in order to differentiate between two types of contexts. 
In addition, two different contextualised word-problems have been chosen, one that 
reminds of a more familiar setting (tickets), and one that is quite artificial and esoteric 
but resembles more the current curriculum (swimming pool). It was of indeed 
expected that the task about the unknown number (item 2) would be difficult to 
understand in terms of its grammatical construction. 

In item 3 (the library task) it was required for the students to translate the 
expressions given in algebraic symbols into everyday language. The notion of 
parameter was also different from the “unknown number” in item 2. Clearly, some 
understood the question and what would constitute a legitimate solution, indicating 
their understanding of the concept of variable and of algebraic expressions, but were 
constrained in writing correct sentences. Ana’s original sentences (bellow) show that 
she understood the purpose of the main question and the meaning of each sub-
question, but struggled with the language of instruction, as observable in the 
grammatical construction of the sentences. Ana was selected for an interview, and 
during this conversation she rearranged the sentences that were not grammatically well 
written, in this circumstance recognizing her low fluency in the medium of instruction. 
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In a free translation Ana’s sentences mean: 
Friday 
a) It means there is a quantity ordered titles and remain some titles to return 
b) It means the ordered titles quantity is equal to returned quantity 
c) It means the total returned titles is equal to the total ordered titles 
Tuesday 
e) In total of chemistry titles some were ordered, it remains 35 ordered titles and 
15 returned. 

This example shows that in Ana’s case it is clearly possible to differentiate between 
her mathematics skills and her language proficiency in Portuguese. 

In the construction of the written test (see Chapter 6, Section 6.7.2) it was stated 
that item 4 (the cinema tickets task) looks like a version of a ‘standard’ type of 
algebraic problems at school, but it is a simple whole-half relation and the numerical 
values come out easily, making it possible to solve it in an elementary way. As it can 
also be solved by means of school algebra, it is instructive to look for language 
constraints faced by students using this strategy, particularly those who did not achieve 
the right equation and solution. Ana, for example, wrote a linear equation with two 
unknowns ‘A’ the cost of an adult ticket and ‘C’ the cost of a child ticket. In her 
equation she divided the child ticket cost by two, added ‘A’ and equated with hundred:  

100
2

AC
 

Ana’s reasoning is more or less similar to Maria, Joao, Filipe and Jaime, who 
wrote equations like: 

180
2

AC
  

100
85
AC
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All of them were interviewed and it became clear that their language proficiency partly 
determined their performance in this item. However, their “translations” are also 
typical in terms of the struggles with algebra reported in numerous studies. Dividing 
the child ticket price (instead of the adult ticket price) or dividing instead of 
multiplying by the number of tickets, is a similar strategy of writing the reversed 
equation as done by many in the famous problem “There are six times as many 
students as professors”, as for example by beginning engineering students in the USA 
as found by Clement (1982). The phenomenon is not linked to “language” in a simple 
way. This type of reversals have been observed for translating tables with data or 
pictures into equations as well as for translating equations into sentences. It is not 
necessarily only a matter of a strategy of matching the algebraic symbols with the 
order of words, even though this strategy is suggested by the formulation of the task 
about the cinema tickets.  

8.2 Socio-economic Status Groups, Achievement and Solution Strategies 

From all students (n=14) from the first cluster (low social and economic status) only 
one has a 14 (in English). Only in Portuguese and biology all their marks are 
satisfactory, while in all the other subjects there are some who get “unsatisfactory” 
marks. In mathematics these are four students. It is fair to say that all these students are 
not very successful at school, but there is no striking difference between school 
subjects. The majority of these students are not in the appropriate age for 10th grade, 
due to delayed enrolment or failure in previous grades. The students from the middle 
cluster (n=17) generally have even lower marks. For them the two subjects where they 
all pass are Biology and English. No student has a better mark than 13 in any subject. 
Three fail in Portuguese, and ten in Mathematics. However, more of them are in the 
appropriate school age. About a third of the first and second status group together get 
satisfactory marks in all subjects. The students from the cluster labelled as high social 
and economic status (n=10), are in a better position in terms of access to equipment, 
family size, meals per day, distance from home to school, and they also have higher 
maximum marks. The highest is one student’s 16 in English, but there are bigger 
differences between school subjects than in the other status groups. As in the middle 
cluster, the two subjects where they all pass are Biology and English. Two fail in 
mathematics, one in Portuguese. There are six students not in the appropriate age 
range for 10th grade, about the same portion as in the middle group. Slightly more 
students pass in all subjects. Altogether, the middle group is the least successful, while 
students from the low and high status groups have more satisfactory marks, but there is 
more spread towards better marks in the high status group. These observations are 
partly due to the age of the students in the three groups. In the low status group there 
are more students who might have repeated earlier grades. In the other status groups 
there are also many who are too old for the grade they are in, but in the high status 
group they are generally younger. This can be traced to their relative economic 
advantage.  
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Looking at the socio-economic background in relation to success in solving the 
different test items, the middle status group in average performed better than other 
groups except for item 1 (arithmetic). Their better performance does not reflect their 
overall performance at school in terms of marks, which must be seen as being due to 
the fact that the test did not only include common tasks in terms of the school 
curriculum (except item 1, arithmetic, and item 5, the swimming pool task).  

Differences and similarities in strategies were visible, and as described in the 
theory section as well as in the literature review, such differences have been observed 
and explained in relation to social class. As described earlier, item 2 (algebra word-
problem with unknown number) and item 4 (cinema tickets) can be approached from 
the perspective of school mathematics or by using a non-formal strategy. For this 
reason, it is illuminative to look in detail for differences between the status clusters in 
terms of strategy used (formal, informal or mixed) in solving these tasks.  

In the algebra word-problem (item 2) about half of the middle status students 
recurred to an informal or mixed (informal-formal) strategy, while in the high status 
group no one used a mixed strategy and only three students recurred to an informal 
one. In the low status group also no student used a mixed strategy, but more students 
used an informal approach. It seems that the students from the high social status group 
have more propensity to recur to a formal strategy, that is, to look at the question from 
a classroom perspective, and the ones from the low status group have a tendency to try 
with an informal approach. The visibility of mixed approaches in the middle group 
might also relate to the fact that this group was quite heterogeneous in terms of 
language use and school marks in different subjects, and there were many more girls 
than boys in that group (see below). The recursion to informal strategies might be a 
consequence of lack of skills in forming equations, and also, it could be a lack of 
recognition rules. Notably, only the higher achieving students took a formal approach. 

The main feature, in relation to the research question, of the cinema ticket task 
(item 4) was to see whether the students look at an everyday (public domain) text with 
the gaze of school algebra through setting up an equation, or not. Altogether, the 
students from this study had a tendency for not doing so. However, there were in fact 
differences in the choices between the status groups as in the algebra word-problem 
(item 2). Amongst the students from the low status cluster only one choose a formal 
strategy, two chose a mixed strategy, and 10 choose an informal approach. In contrast 
to the algebra-word problem (task 2), there were also quite many in the high status 
group who chose an informal approach (6 out of 10 students). Only around half of the 
students from the middle status group chose an informal approach. It was again only in 
this middle group, where students also used mixed strategies.  

The ‘mixed’ strategy, where students first try to solve the problem and only then 
try to introduce variables and set up an equation, has also been found in earlier studies, 
as for example by Briars and Larkin (1984). Also, informal approaches (instead of 
trying to write an equation) have always been found to be used by students (e.g. 
Carpenter & Moser, 1982). The differences in strategy preference observed are not in 
any obvious way linked to the students’ school marks in mathematics in this study. 
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The tendency of using a formal strategy in the high status cluster may serve to 
highlight the trend that students in this cluster tend to address questions from the 
perspective of the mathematics classroom, or from the perspective the teacher wants or 
expects it to be seen. In Bernstein’s (1996) terms, they have the recognition and 
realisation rules for what counts as a legitimate answer in the context of the school. If 
one indeed interprets the students’ tendency of using an equation as a sign of them 
being in the position of the recognition rule for the speciality of the context of school 
mathematics, there are quite some students with satisfactory marks in mathematics 
who did not link the task to school mathematics.  

The task about interpreting algebraic expressions in terms of a situation described 
in the task (item 3, the library task) is not a task they can recognise from their 
experience with typical mathematics classroom tasks. The question amounts to a 
school mathematical perspective of the stocks of books in the school library, and 
librarians and library users do perhaps not interpret it from that perspective. Generally, 
there were about half of the students in each of the status groups from the study who 
did not understand the purpose of the question, and many tried to transform the 
algebraic expression or “solve” them for one of the variables or parameters involved. 
There is no indication of an advantage of being a main speaker of the language of 
instruction, neither is there an obvious link to the social status assigned to the students 
in the three clusters. 

Below are examples of the informal, mixed and formal strategies from different 
students referring item 4. 

A typical informal strategy is for example the one used by Relina (from the high 
status group): 

 
She calculates directly the equivalent number of adult tickets for the 8 children tickets 
and then adds the five adult tickets, divides the prize by the sum, and writes R (for 
response): The adult ticket costs 20 Mt. 

A version of a mixed strategy is for example produced by Mirigu from the low 
status cluster:  
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This strategy qualifies as mixed as Mirigu starts with an ‘equality’ without any 
unknown, then he introduces an ‘x’ in one of the terms, and eventually writes one 
equation that works and writes: For adults (it) is 20 MT 
An example of a formal strategy comes from Dina (from the high status cluster) who 
consistently (and successfully) used a formal approach in all tasks: 

 
The writing is very orderly separated in data, solution and R (for response): The adult 
ticket costs 20,00. 

All students who solved or tried to solve item 5 (the swimming pool task) recurred 
to a formal strategy, so there were no differences in strategy between status groups. 
There were only two students who entirely solved the task, when measured by 
mathematical exactness as well as interpretation of the results in the context, Dina and 
Filipe, both from the high status cluster and main Portuguese speakers. However, there 
were some students who produced partially reasonable solutions writing an equation or 
inequality and solve it to find out the ‘x’ unknown in sub-question a). All the twenty-
eight students (out of the 41 from the study) who attempted to solve the item seemed 
to recognise the task as a typical school mathematics question. That they ignored the 
context when interpreting their results might be due to a lack of experience with 
swimming pools and so nobody got “distracted” by making too much context-related 
assumptions and considerations, which would have resulted in seeing it as a task with 
incomplete information (e.g. that one does not know anything about a border around 
the pool).  
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As said above, some of these findings resemble what other empirical studies 
exhibited, even though from very different contexts. For example, Cooper and Dunne 
(2000) looked at student’s (aged 10-11) solutions with the purpose to investigate their 
performance in relation to the understanding of ‘realistic’ items in mathematics tests at 
in England. In that study they found that working class students performed equally as 
well as their middle class counterparts on purely mathematical test items (esoteric 
text), but struggled on the so-called realistic items, which were embedded in everyday 
contexts. The students’ use of informal or mixed strategies by the low and middle 
status groups (see above) is perhaps a related phenomenon, even if the category 
“middle class” and “working class” cannot be applied in the study reported here. 
However, the similarity between Cooper and Dunne’s (2000) and the observations 
presented for the students in Mozambique might strengthen the intrinsic relationships 
between students’ social condition and school performance in whatever context. 
Differences in these conditions, in the semi-rural context of the research site, in this 
study were treated as an empirical issue, and not related to ant theory about social 
class. Even if the students in this study are generally not very successful at school and 
produced many “incorrect” answers in the written test, the differences in the strategies 
by which they attempted to achieve a solution, still points to the importance to 
recognize the context in which the issue must be addressed, which arguably constitutes 
an asset for success in school mathematics or in school in general. 

8.3 Orientations Towards Meanings in the Logic Task 

During the group work with the logic task, in all groups there was a tendency to 
discuss the trip of the three people from a practical perspective. There was one group 
formed by three students who mainly use Portuguese as a means for out-of classroom 
communication (one having a Local Language as first language), two boys from the 
high status group with comparatively good marks, and one girl from the middle status 
with insufficient marks in Portuguese and mathematics. As was anticipated by the 
theoretical and empirical background, this group was more oriented towards adopting 
a logic perspective although the girl did not share this perspective and brought in 
arguments about the purpose of the trip and the time it would take. Another group 
formed by two low status girls, first and main Local Language speakers discussed 
entirely in a local perspective although some statements also denoted some logical 
argument by exclusion. One of the girls has insufficient marks in five subjects, 
including mathematics, the other one only in History. In their final solution, they 
exclusively included context-related information as arguments. The third group formed 
by three students, two girls of middle status, both first and main Local Language 
speakers and a boy from the high status group and main Portuguese speaker. In these 
group practical considerations also dominated, except for some of the boy’s 
contributions trying to remind the group to adopt a logic perspective. But eventually he 
also argues from a local perspective. The school marks of these students were 
sufficient, with one of the girls having an insufficient mark in mathematics. 



 

 163 

Altogether, there was a gendered tendency to adopt one of these perspectives, which 
did not depend on  

8.4 Separating Language from Social and Economic Status? 

In this study some observations suggest that the socio-economic status in the context 
of the study can be separated from the language as far as the solution of some of the 
tasks in the test are concerned. As pointed out above, the main Portuguese speakers 
were less successful in solving some tasks in the study as compared with students with 
“mixes” of first language and mostly used languages, that is, being first language 
Portuguese speaker while using mostly local languages, or vice versa. Such a task was 
the item 3 (the library task). Item 3 required the translation of algebraic expressions 
into the everyday language. Four of the students from this mixed language group (of 
twelve) did not understand the purpose, which are one boy from high status group 
(Tiago), two girls from the middle status group (Cecil, Matima) and one girl from the 
low status group (Sofia). However, the others did well in language interpretation and 
contextualization in the expected mathematics classroom perspective. Frago and Isa, 
from the middle status group with Portuguese as first language and mostly 
communicating in a Local Language, solved four of the test items, except the last one 
about the swimming pool, for which they did not achieve a solution because they 
wrote a wrong inequality. An interesting case is Mirigu, a student from the low social 
status group, whose first language is Portuguese and who is communicating mostly in 
a Local Language who solved all tasks, including the first sub-question in the 
swimming pool task (that almost no one answered). He explained correctly his option 
solution in item 1, in item 2 he wrote the right equation and solved it correctly, item 3 
interpreted correctly the purpose and he wrote right sentences, in item 4 he mixed 
strategies (informal and formal), starting with the informal one and ends with the last. 
The item 5 he wrote the right inequality and solved it finding and representing the 
possible range of x. He has insufficient school marks in three subjects, including 
mathematics (with 7 out of 20).  
In summary, there is a little evidence that for some students the language flexibility 
compensated for the low social status as defined in the study. In the light of the 
theoretical background of the study it would be interesting to ask whether in this 
context, where such a type of asymmetric “bilingualism” is possible, contributes to a 
flexibility that accounts for being able to switch between everyday vernacular and 
school algebra register, as it was necessary for solving some of the tasks, would be 
able to compensate for the lack of this flexibility assumed in the theory. 

8.5 Gendered Patterns  

One observation made in this study relates to the high tendency of girls to resort to 
informal strategies for solving the problems. In item 2 (the algebraic word-problem 
with the unknown number), about half of the girls from the low socio-economic status 
group as well as of the middle status group resorted to an informal strategy. This trend 
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is also visible in item 4 (the cinema ticket task) where most of the girls from the low 
and middle socio-economic status group resorted to informal strategies, as well as one 
girl from the two girls in the high status group. The students’ general success in item 2 
does not seem to be related to socio-economic background. A tendency of the girls to 
pay more attention to features of the context described for the three people travelling 
was also visible in the groups who solved the logic task (see above). But the official 
solutions from the perspective of school algebra or logic, do not take contextual 
features into account and consequently such an approach is not valued. Boaler (1994) 
conducted a small study in UK, which suggests that girls are more likely than boys to 
underachieve in contexts, which present real world contexts but do not allow the 
features to be seriously taken into account. Boaler cites a study by Murphy (1990) who 
argues that (assessment) tasks may disadvantage girls as they are more likely than 
boys to be affected by the context. This of course leaves the question open why this 
would be the case. 

Another observation made in the study is related to the girls’ being more inclined 
to socially useful activities, such as become a medic to serve the community, work in a 
day care, build an orphanage, try to understand poverty, while the boys’ aspirations 
were framed more personally and lined to technical subjects, such as becoming a 
construction, mechanical or electrical engineer (see Section 7.6). These trends reflect 
the findings of Sjöberg (2002) in a comparative study conducted in 21 countries 
including Mozambique.  

8.6 Doing Mathematics in a Local Language? 

As pointed out in the literature review, international studies have shown that language 
proficiency in the language of instruction is generally seen as linked to mathematics 
achievement at school. This is, for example, often pointed out by the fact that 
immigrant students systematically show lower achievement in mathematics than their 
non-immigrant peers (e.g. OECD, 2006). Yet, it is not clear what exactly counts as 
immigrant in different contexts, and what this means for the students’ language 
proficiency in the language of instruction and in their first or other language(s). Other 
contexts that point to a relation between achievement in mathematics and students’ 
language competence, are studies with students from language minorities or of 
multilingual classrooms (e.g. Dawe, 1983; Thomas & Collier, 1997; Gorgório & 
Planas, 2001; Adler, 2002; Barwell, 2003). Still another context is those studies with 
students who go to special “immersion” programmes, such as in Canada, or in an 
International Baccalaureate (e.g. Bournot-Trites & Reeder, 2001). The discussion 
document (ICMI Study-21, 2009) for a study conference organised under the auspices 
of International Commission for Mathematical Instruction on “Mathematics education 
and language diversity”, held in Brazil in September 2011, describes seven contexts 
where multilingualism is apparent: Societies where people are used to using several 
languages (e.g. South Africa); societies with more than one official language, one 
having a higher status (e.g. Catalonia; Wales); bilingual societies where two languages 
are sometimes used in support of minority language(s) (e.g. Peru) and multilingual 
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societies in which the use of minority languages in the classroom is restricted by law 
(e.g. some states in the USA); societies previously seen as monolingual where 
immigration has made language diversity more salient (e.g. Europe, Australia); 
societies in which a foreign language is taught through subjects like mathematics (e.g. 
Czech Republic); societies in which mathematics education for indigenous language 
speakers is conducted in a majority colonising language (e.g. Africa, South America); 
societies with changing languages of instruction change across school sectors (e.g. 
Pakistan, Algeria). Mozambique is an example of the second last context mentioned in 
the list, where a colonising language is used for education for indigenous language 
speakers.  

Since the curriculum reform in 2008, it is theoretically possible to have indigenous 
languages as the medium of instruction, and there are projects where these languages 
are a school subject in primary school. According to AfriMAP (2012) there have 
already been efforts to introduce bilingual education in primary school since the 
1990s, which amounted to about 75 such schools in the country by 2007. Otherwise, 
the languages can only be studied or are subject to study at university linguistics 
departments. The students from this study have not had any formal education in their 
first languages, that is, they mostly do not know how to write and read in their 
languages.  

As it has also pointed out, in addition to language proficiency, as for example 
measured through standardised tests or school marks in language, the socio-economic 
conditions of the students play a major role, and these, in turn are in many contexts 
intimately related to language proficiency in a dominating language. This is certainly 
the case for the students in this study. But some differentiations could be made. In 
addition, the picture gets more complex, when language proficiency is not taken only 
as a more or less measurable individual’s capacity, but as related to the social and 
cultural context of language production, as for example argued by Moschkovich 
(2005). Generally one can agree with Moschkovich’s (2010) statement that the notion 
of “language” itself is diverse and contested, and there are often naïve interpretations 
of both, students’ language competence and the language of mathematics. But there 
seems to be agreement in mathematics education on a more sophisticated view of the 
language of mathematics. As pointed out in the methodology and theory section of this 
study, the mathematical language comprises not only special words and symbols, but 
includes distinct grammatical features and organisational structures. In addition, 
school mathematics language produces its own registers and discourse in different 
contexts, depending on the curriculum (cf. Jablonka & Gellert, 2012). 

It has been practice in many multilingual countries to offer instruction in all 
subjects in the students’ first languages, which might of cause some practical problems 
in the context of Mozambique, given the lack of resources and number of different 
languages. “Mass bilingual education, however interesting it may seem as an 
aspiration, would involve massive costs for the Mozambican government which 
already faces huge difficulties in sustaining the national system of monolingual 
education” (AfriMAP, 2012, p. 150). 
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But there is also a theoretical issue that would need investigation. One can perhaps 
say, without being a linguist, that there is a much bigger “gap” between the formal 
school languages of Portuguese, in particular in mathematics, and the Local Languages 
than in other contexts. The lack of development of specialised mathematics registers in 
local languages is visible by the fact that even in simple trading relations the people 
mark and discuss prices and conduct counting and basic operations in Portuguese. It is 
not easy to imagine to do school mathematics in, for example, Tsonga. The following 
example of an attempt to translate one of the tasks from the written test into Tsonga 
might be illuminative. The word problem with the unknown number (item 2) would 
read like this in order to be understandable: 

Nzi pimisile a hlayu yo kari, nzi banya mune wa makhati. Hi ku lanzela nzi tekile a 
hlayu leyi nzi nga yi pimisa nzi yi banya tlhanu wa makhati ha yona nzi tlhela nzi 
avanyisa hi yo lhayu leyi nzi nga pimisa. Nzi tlhelela le ka hlayu leyiya nzi nga yi 
banya mune wa makhati nzi yi patsa ni hlamulu lowu nzi nga wu kuma laha. Hi ku 
lanzela nzi hungula a hlayu leyi nzi yi nga yi pimisa kusanguleni makhati mambiri 
xikari ka xaxameto leyi nzi fambaku ha yona, hi ku gumesa nzi ta kuma a hlamulu 
wa khume ni yinwe. A xiwutisu hi lexi: I hlayu muni nzi nga yi pimisa? (Hlamula, na 
ukari ukombisa zontlhe a zigava uta nga zi lanzelela). 

One obvious feature is the length, which is due to a different way of referencing and 
relativizing parts of a sentence. The structure of relative clauses is very different. The 
relativized noun is followed by a relative marker, whose morphological form is 
identical to the demonstrative pronouns. And there are many different such markers, as 
they are different classes of nouns and they differ for singular and plural. The verb in 
the relative clauses is usually with the prefix nga. The way the tense is coded in the 
relative clauses sometimes differs from how it is done in independent clauses. There 
are of course many other grammatical differences. For example, the form of the 
personal pronoun varies according to tense. The structure of the above text is about the 
following if expressed in English, which of course is not fully possible to show, as the 
grammatical markers with different functions here are turned into demonstrative 
pronouns or prepositions: 

[I] [thought] [the] [number] [any] [I] [added] [four] [of] [times] [in the following] [I 
took] [the] [number] [that] [in which] [think]. [I] [it] [added] [five] [times] [of] 
[itself] [after] [I] [divide] [of that] [number] [that one] [I] [thought of]. [I] 
[returned/went back] [to] [the] [number] [that one] [I] [which] [added] [four] [times] 
[I] [it] [put together] [with] [result] [that] [found] [here]. [Then] [I] [decreased] [the] 
[number] [that one] [I] [thought] [at the beginning] [times] [two] [in of] [sequence] 
[that] [I] [going] [by] [it] [at the] [end] [I] [get] [the] [result] [of] [ten] [with] 
[one].[The] [question] [is this] [is] [number] [what] [I] [thought] ([answer] [while] 
[you] [show] [all] [the] [step] [you] [will] [follow]). 

Grammatical differences in languages would have to be taken into account when 
suggesting a practice of doing mathematics, for example, in Tsonga. As one can guess 



 

 167 

from translation into Tsonga, it requires proficiency in that language and also, and 
above all, language and reasoning skills in mathematics-in-Tsonga.  

However, Adetula (1990), investigating the language factor in Nigerian children’s 
performance on arithmetic word problems finds that their achievement was better both 
in skills and strategies when mathematics word problems were presented in the 
children’s native language than when the problems were presented in English. This 
finding resonates with others, for example that from Latu (2005) in study done in 
Manukau in New Zealand. The author finds “enough evidence to support the theory 
that students who use their mother tongue while learning in English perform better 
than those who do not” (p. 489). Without knowledge about the structure of the 
languages and knowledge about a numeracy register, it is hard to evaluate whether 
there would have been similar issues as the ones raised above. The confusion arising 
from the metaphorical use of everyday words in mathematics and science registers 
would of course also arise. But this lexical problem is not specifically linked to any 
type of language (see the example discussed in Gellert & Jablonka, 2009).  

But there could be a difficulty in terms of abstractness, if there are no words in a 
local language that can be translated into school mathematics term, so that no 
metaphorical meanings are available from the start. Looking, for example, at basic and 
elementary geometrical terms like names and features of shapes, as to my knowledge 
the repertoire in some Local Languages is limited. Figures or shapes showing straight 
borders are described by the same adjective (meaning something like “straight”), 
figures and shapes with curves as borders are described with another adjective 
(meaning something like “bent”). There is no common noun describing these. Terms 
like vertices, angle, edge, and radius, parallel are also not available or not common. It 
would certainly be of advantage, if teachers, especially in the early grades, would be 
knowledgeable about these repertoires. But again, in mathematics or physics there are 
concepts that are difficult to imagine in any language and it is not quite clear how the 
existence of a word would change this. As a speaker of some of the Mozambican 
Local Languages from the Bantu-group, I am almost sure, for example, that a term for 
‘speed’ does not exist in a similar meaning. Whether it helps if such abstract notion 
has infiltrated everyday language, as it is in English or Portuguese, is not quite clear.  

Moschkovich (1999) draws attention to the importance of motivating student 
participation in a mathematical discussion, encouraging dialogue and giving priority to 
students’ ways of expressing their thoughts. This proved to be relevant in this case 
where the language of instruction is not the first language of the student and they can 
express their thoughts in their first language. Moschkovich (2005) gives examples of 
successful “code-switching” of students who in interaction solved a mathematical 
problem. Instead of seeing a “mixed” language use of students as a deficit, the analysis 
shows that the switching helped the students in their argumentation. Using two 
languages helped to mediate between a more informal and a formal mathematical 
register, as they used Spanish in the first case, and English (the language of 
instruction) in the second case. This example refers to a particular context where the 
language of teaching and learning is English, and the language of the students is 
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predominantly Spanish. Spanish is more close to English than the languages in the 
present study to Portuguese. In addition, there are everyday numeracy and geometry 
registers in Spanish that might be useful.  

Setati and Planas (2012), in a research done in Catalonia and South Africa discuss 
the uses of languages in multilingual classrooms from a political perspective and argue 
that the choice of language of instruction is mainly a political one. The case of South 
Africa is perhaps illustrative because of the neighbourhood with Mozambique and 
some cultural approximation, besides the similarity of some languages used in both 
countries. As the authors report, in South Africa, in the post-apartheid era, eleven 
official languages were institutionalized of which nine are local ones, allowing the 
students to choose the language, in which they want to learn, for example, 
mathematics, as well as the school or teacher to decide which language should be the 
medium of instruction. However, both students and teachers (with higher incidence for 
these) prefer to learn or to teach in English because proficiency in English is “a 
prerequisite for individuals aspiring to gain a share of the socio-economic, material 
resources enjoyed by an elite group” (p.170). It would be interesting to know to what 
extent mathematical registers have been developed in the official local languages. 

Looking at Farrugia’s (2009) report, a similar situation in terms of official policy 
occurs in Malta as in Mozambique. Maltese is the first language of most inhabitants 
and English is widely used as a result of 165 years of British colonization. Still, the 
curriculum reform of 1999 suggests that mathematics and main subjects are taught in 
English in order to improve students' skills in this language. Another example, is the 
case of Rwanda, where Steflja (2012) talks about the costs and consequences 
Rwanda’s shift in language policy, where 100% speak Kinyarwanda and 90% 
communicate only in this medium, 8% speak French and only 4% can communicate in 
English, but this is the medium of instruction. While from 1996 to 2008 language 
policy required the first three years schooling in Kinyarwanda, after which students 
chose English or French, but the linguistic reform of 2008 removed French, and 
children begin their studies from the first grade on in English. In these circumstances, 
provided that the teacher and students share the same mother tongue, the teacher may 
use code-switching, since the language provides cultural identity and creates a better 
approach and communicability. An example comes from Andersson and 
Rusanganwa’s (2011) case study conducted in Rwanda, examining how a lecturer and 
a group of students adjust to a request for English, the only medium of instruction in 
tertiary education. As the lecturer’s and students’ first language is Kinyarwanda, 
which is not permitted as a medium of instruction, the lecturer still used it when close 
to the students in order to improve both interaction and understanding. According to 
the authors, this code-switching allows more equitable opportunities.  

One observation in this study, which is a “by-product” and not linked to the 
research question, was that in the clinical interviews about the strategies for solving 
the test items, the students did never attempt to use one of their first languages, even if 
they knew and could have assumed that I can speak those. This is most likely linked to 
the fact that Portuguese remains the language of prestige and hierarchy and that the 
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interviews were too much linked to the formal school setting. The use of indigenous 
languages and Portuguese differentiates between official and unofficial contexts. 
Children would not answer in their indigenous language if an adult addresses them in 
the official language, and perhaps adults would not either. A methodological issue of 
the study is then, whether I should have more encouraged the use of their first 
language. One question is, how much code-switching or talking in their first language 
would perhaps have helped when they were asked to explain the strategies they used in 
the test. However, in the group work with the logic task, some switching into Tsonga 
(Changana or Ronga) occurred. Without having studied the issue in detail, it was 
obvious that the instances of using their first language all referred to more emotionally 
loaded elements of the discussion, when they, for example, talked about travelling to 
the beach with the kids.  

As to the code-switching that appeared in the groups when they discussed the logic 
task in this study, it almost looks like that the use of the indigenous language would 
have reinforced the engagement with features of the “story” related to the people and 
their plans described, and so even more distracted from the uncommon sense solution 
in terms of logic that ignores this context. While the literature reviewed above 
suggests, that code-switching between languages can increase student performance and 
participation in mathematics classrooms, the success of this strategy might also depend 
on the types of contexts where the students normally use their first language, in 
addition to mastery of the language of instruction as well as of the first language. In 
the interviews, for example, the local language(s) would perhaps not have been very 
useful in explaining the mathematical solution strategies, as no mathematics register 
has been developed within these languages. The term code-switching seems to be very 
appropriate for the context of the study, as the switch is not between languages, but 
between codes that refer to different social practices and define what to say and how to 
say it. 

8.7 Concluding Remark 

It is important to remember that all the students from the study can be considered as 
disadvantaged if compared to conditions of learning at school in more affluent areas of 
the country, or with other contexts. In the interview with the school dean it was very 
explicit that the school has very low expectations, and perhaps even lower ones for 
girls than for boys. Since the existence of the school no single graduate from grade 12 
has ever entered university. The question in this study dealt with the differentiation 
within this group. Consequently, some students were identified to come from families 
who have a higher social and economic status than others. However, the information 
used for the status grouping does very much reflect the situation in the local context. It 
was mostly economic factors that positioned students differently in the status 
hierarchy. Gain of economic capital in the context of the site does not necessarily 
result from comparatively higher education of family members. The main economic 
activity in the district consists in agriculture, comprising crops and livestock 
production and also some small trade that profits from the closeness to the South 
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African border. In addition there is some public service sector where people can be 
employed. 

In this group of generally low achieving students, it is perhaps not so much the 
classroom context, which accounts for differentiation, but rather who repeats a grade 
and who does not, who went to school in the right age, and who did not. These issues 
were reflected in the status groups. The advantage is then more immediate, and not 
necessarily mediated through code orientation and acquiring recognition rules for the 
context of school mathematics. From the solutions to the logic task it was visible that 
context-related approaches dominated, even if the students were from different groups. 
Gender differences were more obvious. International studies show, that some of the 
typical misinterpretations of algebraic notations are not linked to this particular 
context. Further, there were quite many students who did engage with the task of the 
test in a meaningful way, and in addition, those, who with some scaffolding by the 
interviewer, solved the tasks during the interviews and said they understood.  
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Appendices 

Appendix I: Background Questionnaire 

Letter, English Version  

Dear student, 
 
I received permission from the school dean to do a research in this institution 

about “Students disposition for de-contextualized and algebraic reasoning in relation to 
their socio-economic and cultural background in Mozambique”. In this process, first of 
all, I would like to identify and select potential students. Do you want to be a 
participant in this starting research, filling in the questionnaire bellow? 
 
Maputo, Outubro de 2008 
 
_______________________ 
Ribas Guambe 
 

Participant Questionnaire, English Version 

 
I – PERSONAL DETAILS  Data: ____/____/_______
  Code: _______ 

1. Name: ___________________________________________ Grade________  

2. Gender: (Tick X the adequate rectangle) 

Male  Female  
 
3. Age [in years]: (Tick X the adequate rectangle) 

13 -14 15 – 16 17 -18 19 – 20 21 – 22 
     
 
4. Place of birth:  

Province ____________________, District________________________ 

Born in  (Tick X the adequate rectangle) 

Urban area Suburban area Rural area 
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5. Languages: 

5.1. In which language did you learn to speak? 
_________________________________ 

5.2. Language used frequently: 

1. At home (with parents and brothers)  
2. With friends  
3. With neighbours  
4. With classmates/colleagues  
 
II – SOCIO–FAMILIAR ASPECTS 

6. Guardian: (Tick X the adequate rectangle) 

Father  
Mother  
Uncles  
Brother/Sister  
Grandparents  
Others*   

* If ticked X in others specify kindred’s degree: 
_____________________________________ 

7. Parents/Guardian activity  

 Public area Private area On one’s own account** House worker  
Father     
Mother     
Guardian     

7.1. **In case of on one’s own account: (Tick X in the appropriate rectangle)  

Farmer Breeder Plumber Electrician Carpenter Builder Fisherman Liberal*** 
        

7.2. ***If liberal activity specify (Tick X in the appropriate rectangle) 

Layer Doctor Medicine man Midwife Photographer Painter Handcraft  
       

8. Living with/at (Tick X in the appropriate rectangle) 

Father Mother Uncles Grandparents Others****  Boarding school 
      

****Specify kindred's degree: 
_________________________________________________ 
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9. Housing: 9.1. Living in a house built using: (Tick X in the appropriate rectangle) 

1 Precarious material: reed, grass, straw  
2 Wood and Zinc  
3 Conventional material (masonry)  
 
9.2. The parents’ house is built using: (Tick X in the appropriate rectangle) 

1 Precarious material: reed, grass, straw  
2 Wood and Zinc  
3 Conventional material (masonry)  
 
9. 3. Living in a house with (Tick X in the appropriate rectangle) 

Electricity Running water  Radio receptor  Television receptor  
    
 
10. Meals 

10.1. How many meals per day? _____  

10.2. Which ones? (Tick X in the appropriate rectangle) 

Breakfast  Lunch  Snack  Dinner  
 
11. Household composition (members quantity) (Tick X in the appropriate rectangle) 

1 – 3  4 - 5  6 - 7  8 - 9  10 -11  12 – 13  14 – 15  +15  
 
12. Distance from home to school (in kilometres) (Tick X in the appropriate 
rectangle)  

Up 1 2 -3 3 – 4 4 – 5 5 - 6 6 -7 7 - 8 8 - 9 9-10 10-11 >11 
           
 
13. Transport regularly used to/and from school (Tick X in the appropriate 
rectangle) 

Walking Bicycle Private car/familiar Public transport 
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Guide for Filling in the Background Questionnaire, English Version 

Question 6: Guardian  

 It is required to tick X in only one rectangle option 

Question 7: Parents/Guardian activity 

 In case the guardian is the father or mother the respondent doesn’t need to fill 

the last row in the table 

 Public area considers the official institutions like: government, public health, 

public education, justice, parliament, etc. 

 For convenience for data processing, public companies were included in the 

public sector. In Mozambique some and most known public companies are: 

EDM (Electricity of Mozambique), TDM (Mozambique Telecommunication), 

CTM (Post of Mozambique), HCB (Hydro Cahora Bassa), RM (Mozambique 

Broadcast) TVM (Mozambique Television) Jornal Noticias, TPM, TPB, TPN 

(Public transport of Maputo, Beira and Nampula), ADM (Water of 

Mozambique), LAM (Mozambique Airlines), AdM (Mozambique Airports), 

ANE (Roads Administration) Hydrocarbons of Mozambique, CFM 

(Mozambique Railways) 

 Own account is considered the person who does not depend on the earnings of 

others  

Question 9: Material of which the house is built 

 The sub-question 9.2 requires be answered by those don not live with parents 

i.e. if in question 8 ticked X in column 1 in question 9, or the respondent  

answers only 9.1 or only 9.2  and never both.  

 

Maputo, 2008-October- 20  
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Appendix II: Test from the Pilot Study, English Version 

Item 1 
The expression 3231512 was given to three students to solve it. Each of them 
presented the following solution: 

Student 1: 1161765123231512  
Student 2: 36963273231512  
Student 3: 93273115123231512  

Which one is the right solution? Justify your answer/option using properties of 
elementary operations (addiction, subtraction, multiplication and division).  
 
Item 2 
A movie chain sells children’s tickets for half the adult price. If 5 adult tickets and 8 
children’s tickets cost a total of 780.00 MT31 how much costs the adult ticket? 
Source: Adapted from Danesi. M. (2007) 
 
Item 3 
Given the following word problem: 
Matiranze and Taibo have together 26 coconut trees. If you double their coconut trees 
Matiranze’s trees (who get more) will exceed Taibo’s trees by 36. How many coconut 
trees get each one? (Write down your reasoning and the procedures to solve the 
problem). 
 
Item 4 
A farmer got a certain quantity of poultries and certain quantity of rabbits. The farmer 
got a total of 50 heads and 140 legs of his animals. How many poultries and rabbits the 
farmer got? (Write down your reasoning and the procedures to solve the problem. 
  

                                              
31  MT- meticais (Mozambican currency) 



 

 185 

Appendix III: Written Test, Original Version 

Questão 1 

Foi dada a seguinte expressão 3231512  a três estudantes diferentes 
para ser resolvida e cada um apresentou o resultado seguinte: 

Estudante 1: 1161765123231512  
Estudante 2: 36963273231512  

      Estudante 3: 93273115123231512  
Indique a resolução correcta, justificando a sua escolha com base nas 
propriedades das operações elementares (da adição, subtracção, multiplicação e 
divisão) 

Questão 2 

Pensei num número e achei o seu quádruplo. A este resultado adicionei o 
quíntuplo do número pensado dividido por ele mesmo. Ao resultado obtido 
subtrai o dobro do número inicialmente pensado. Como resultado final obtive o 
número 11. Encontre o número em que pensei? (Apresente o raciocínio e os 
procedimentos seguidos na resolução do problema) 

Questão 3 

Numa Biblioteca Escolar, diariamente, são requisitados e/ou devolvidos livros. 
A tabela mostra os livros por títulos (coluna 1) total de exemplares existentes 
(coluna 2), requisitados (coluna 3) e devolvidos (coluna 4): 

 
Livros de 

Quantidade 
Total Requisitada Devolvida 

Português 60 P p’ 
Geografia 45 G g’ 
História 80 H h’ 
Biologia 40 B b’ 
Física 75 F f’ 
Matemática 90 M m’ 
Química 50 C c’ 
Total 440   

 Para si qual é o significado de cada uma das seguintes expressões? 
 Sexta-feira: 

a) 4060 p ;  b) 45'45 gg ;  c) )()'''( fchfch ; 
Terça-feira: 
d) 50'90 pp ; e) 15'c ;  f) 12c   
Segunda-feira: g) 0)(40 fchbmgp . 
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Questão 4 

Um cinema móvel vende bilhete para criança a metade do preço do bilhete para 
adulto. Sabendo que cinco (5) bilhetes para adulto e oito (8) bilhetes para 
criança custam 180.00 MT, quanto custa o bilhete para adulto? (Apresente de 
forma clara o seu raciocínio e os passos seguidos). 

Questão 5 

O perímetro de um talhão rectangular não excede a 330 metros. Comprimento 
mede 2x+5 metros e a largura mede 2x metros. 

a) Calcule intervalo possível de ‘x’. 
b) O proprietário do talhão decidiu construir uma piscina com área máxima 

do espaço disponível. Calcule as dimensões (comprimento e largura) que 
satisfazem este propósito 
(Apresente o racicinio e todos os procedimentos na resolução do problema)  
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Appendix IV: Written Test, English Version 

Item 1 

The expression 3231512 was given to three students to solve. They 
presented the following solutions: 

Student 1: 1161765123231512  
Student 2: 36963273231512  
Student 3: 93273115123231512  
Which is the correct solution? Justify, in details, your answer/option 

using properties of the elementary operations (addition, subtraction, 
multiplication and division). 

Item 2 

I thought of a number, and calculated its quadruple. To this result I added the 
quintuple of the number considered, divided by itself. Then I subtracted twice 
the number I had thought of. As a final result I got the number 11. What is the 
number that I thought of? (Write down your reasoning and procedures in 
solving the problem) 

Item 3 

In School Library, every day, books are ordered and/or returned by students or 
teachers. The table below shows the available books by topic, books ordered 
and returned daily: 

Topics Number of books 
 in the library ordered Returned 
Portuguese 60 P p’ 
Geography 45 G g’ 
History 80 H h’ 
Biology 40 B b’ 
Physics 75 F f’ 
Mathematics 90 M m’ 
Chemistry 50 C c’ 
Total 440   

What does each of these expressions tell you? 
Friday: 
           a) 4060 p ;       b) 45'45 gg ;  c) )()'''( fchfch ; 
Tuesday: d) 50'90 pp ; e) 15'c ;  f) 12c  
Monday: g) 0)(40 fchbmgp . 
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Item 4 

A moving cinema sells children’s tickets for half the adult price. Knowing that 
5 adult tickets and 8 child tickets cost a total of 180.00 MT (Mozambican 
currency) how much does the adult ticket cost? (Write down your reasoning 
and the procedures in solving the problem) 

Item 5 

The perimeter of a rectangular plot does not exceed 330 meters. The length is 
2x+5 and the width is 2x. 
a) Find the possible range of ‘x’. 
b) The owner of the plot intends to construct a swimming pool with maximum 
area. Find the dimensions (length and width) satisfying this purpose. 
(Write down your reasoning and the procedures in solving the problem) 
 
 






