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Abstract

Introduction. Through the the education for all initiative, anther of education systems
have been able to provide access to their stugdrise basic education level. The major
challenge is that most of these learners, espgcitilbse from poor families who attend
schools with limited resources are often not susfaés However, in South Africa, quite a
few of these learners succeed against all odds. cNdeacterized these students as resilient

and wonder what drives their success.

Method. Our analysis employed the South Africa 2011 Trendsiternational Mathematics
and Science Study (TIMSS) and simple descriptiggstics to profile these resilient students.
TIMSS was conducted by the International Assocmtior the Evaluation of Educational
Achievement (IEA). The TIMSS data included informaton learners’ socioeconomic back-
ground characteristics, their mathematics and sei@thievement, and their schooling char-
acteristics. Using these data, we were able tonagti learners’ socioeconomic status that was
used as a proxy of poverty. We used a crosstabaléab identify poor learners in poor
schools who were successful learning mathematidslameloped the characteristics of these

learners.

Results.Our profile indicates that a typical resilientrieer is a girl who does not speak the
language of classroom instruction at home. Thasnler tends to not only value and like

mathematics but also expressed confidence abouwaidiléy to learn mathematics.

Discussion andConclusion. The current South Africa policy to improve leamioutcome

for the poor tend to emphasise improvement of messuin schools serving the poor. Our
findings demonstrate the importance of non-cogeiskills in developing resilience and the
need to include professional development initiaiver teachers to develop capabilities to

help learners to develop these skills.

Keywords: Resilience, poverty, non-cognitive skills, Southigd.
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Alumnos resilientes en las escuelas que atienden a
munidades pobres

Resumen

Introduccién. A través de la iniciativa de una educacion paraspdna serie de sistemas de edu-
cacién han sido capaces de proporcionar access estudiantes en el nivel de educacion basica. El
principal reto es que la mayoria de estos alumensspecial, los de familias pobres que asisten a
escuelas de escasos recursos a menudo no tierien ki embargo, en Africa del Sur, un buen
namero de estos estudiantes tienen éxito contrapgmmhostico. Estos estudiantes estan caraztegzado

como resilientes y nos preguntamos lo que les isapallsu éxito.

Método. Nuestro andlisis empled las Tendencias en el latwnal de Matematicas y Ciencias
(TIMSS) de Sudafrica 2011 y las estadisticas datseais simples para establecer un perfil de esos
estudiantes resilientes. TIMSS se llevo a cabdgdsociacion Internacional para la Evaluacion del
Rendimiento Educativ@EA). Los datos del TIMSS incluyen informacion seldas caracteristicas
socioecondmicas de los alumnos de nuevo en tgugmatematicas y ciencias, y su escolarizacion
caracteristicas. Usando estos datos, hemos sidcaesmpe estimar el nivel socioeconémico alumnos
gue se utilizd como factor proximo de la pobrezullizé una tabla de contingencia para identifica
los estudiantes pobres en escuelas pobres qudasramatematicas aprendizaje exitosas y desarrol-

laron las caracteristicas de estos estudiantes.

Resultados.Nuestro perfil indica que un estudiante tipico tetdses una nifia que no habla el idioma
de instruccion en el aula como en casa. Este aldontiende a no sélo a dar valor a las matematicas,

sino que también expreso confianza en su capapaadaprender matematicas.

Discusién y conclusionlLa actual politica de Sudéfrica para mejorar lsultados de aprendizaje
para los pobres tienden a hacer hincapié en larsnd@los recursos en las escuelas que atiendsn a |
pobres. Nuestros resultados demuestran la impaatdedas habilidades no cognitivas en el desarrol-
lo de la resiliencia y la necesidad de incluiriiiivas de desarrollo profesional para los maegtana

desarrollar capacidades para ayudar a los estadiardesarrollar estas habilidades.
Palabras clave:Resiliencia, la pobreza, las habilidades no cogasti Sudafrica.

Recibido: 24.02.16 Aceptadidicial: 10.03.16 Aceptacifinal: 28.06.16
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Introduction

In general, Mathematics performance of South Afrisaudents has been highly influ-
enced by poverty. A number of researchers includiisite and Ladd (2004), and Van der
Berg (2008) suggest environmental factors suclaes of resources that are associated with
poverty in South Africa as a major influence on po@thematics performance. This is par-
ticularly true for Black and Coloured learners wdwmne from very poor families (Streak, Yu
and Van der Berg, 2009). Furthermore, these lesuwfgen attend schools with high concen-
tration of learners from similar socioeconomic lgrckind characteristics referred to as
‘schools’ socioeconomic status’. A number of stsdin South Africa have revealed the sig-
nificant impact of schools’ socioeconomic statusstudents’ performance (see Frempong,
Reddy & Kanjee, 2011; Spaull, (2013); Van der B4&§)08). These studies highlight the
vulnerability of poor learners in South Africa aefing success in mathematics—they come
from homes with limited resources for learning, atteénd schools with limited resources and

peers in similar conditions at home.

Another vulnerability of these poor learners is #tiggle with the language of in-
struction in school that is often different fromethome language. In her analysis of South
Africa TIMSS 1999, Howie (2003) demonstrated thgngicance of home language on suc-
cessful mathematics learning. Howie (2003) andafiyose (2012) support the findings
about the impact of language in mathematics achmeme. Feza-Piyose (2012) goes further
and argues for home language to be used as cuttapdhl for students instead of a barrier to
access mathematics knowledge. All these studietrad mathematics education studies in
South Africa highlight the vulnerability of poordmers in South Africa achieving success in

learning mathematics.

Despite these vulnerabilities, quite a few poorress attending poor schools are of-
ten successful. We refer to these learners aserdgstlearners achieving success against all
odds. We ask the question—what are the chardaatsrisf these learners? We argue that
understanding how these poor learners achieve ssiegainst all odds would help South Af-
rican develop policies and intervention strategielelp address the socioeconomic inequali-

ties in mathematics achievement. The next sectidheopaper explores the literature on how
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the concept of resilience has been used to explau poor learners achieve success in
schooling against all odds.

Resilience and school effect

Over the past decades, a number of studies on Iseffeot have provided an under-
standing how schools functions to provide oppottesifor all learners to succeed. One of the
major findings of these studies conducted acrosged@s to measure the effect of schools on
achievement suggest that the extent to which ac@wonmits itself to improve achievement
contributed to 50% of between school variance, avpier influence accounted for 15% of
the variance (See Lee & Schute, 2010). In a reessarch, Nicoll (2014) highlights the ways
in which school culture — values, beliefs and pcast— can transform and lead to successful
schooling. Nicoll (2014) makes the case that ssafcé schooling for the poor requires trans-
formation and the development of reforms basedesili@nce and growth mindsets and their
interactions with traditional academic skills —esilience-focused, systemic paradigm.

This paradigm places emphasis on the schoolingitkes that protect learners from
their vulnerabilities. Bernard (2004), notes thane of the most important and consistent
findings in resilience research is the power ofost$, especially of teachers, to turn a child’s
life from risk to resilience (p. 65).” In additido resilience, the work acknowledges the im-
portant role of teacher practices and relationstiybes and both student and teacher social
and emotion learning competencies — responsivanesthers, empathy, caring and commu-
nication for ensuring student achievement. At thet of these factors is the importance of
promoting growth mindsets, upon teacher so thay théht translate to students. These
mindsets emphasize the idea that one can always, Ilgeppw and become better (Dweck

2006) versus viewing learning, intelligence andatality as fixed.

Other research highlights a number of charactesidgtiat have been identified from
resilient students. Borman and Overman (2004) yythiese characteristics as “underlying
perseverance, strong will, and positive dispositba resilient child” (p. 178). The literature
indicates that students’ active participation irueational activities, their mathematics self-
efficacy, self-confidence, attitude towards schaod characteristics possessed by resilient
students (Borman and Overman, 2004; Eatmon, 206B&ra, 2010). De Baca (2010) lists
additional characteristics such as motivation tocceed, ability to set goals, ability to handle
stress and strong connections with adults and peknsay et al (2000) suggest six skills that
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students need to be acquired to become resili@ht @81 confidence, making connections, set-
ting goals, managing stress, increasing well-baimdjunderstanding motivation.

The aims

Despite this critical literature on resilience, de@not have studies in developing coun-
tries such as South Africa that inform policy opsoto improve learning outcomes for the
poor. Our study attempts to fill this research ggpusing a large scale data to define and
profile resilient students and understand how tlsdgdents achieve success despite their so-
cioeconomic disadvantage. In particular, we ater@sted in factors that shape socioeconom-
ic resilient students. We explored background atteristics such as gender and educational
challenges, including experience with bullying,daage barriers at home versus at school,
and parental involvement in schooling. Finally, weestigate students’ attitude towards
learning, in particular mathematics, as a mechanenenderstand how the soft skills shape
students’ ability to achieve despite their sociadl inancial disadvantage. We hope that this
understanding would inform policy decisions on h&skools in South Africa should function
to provide opportunities and capabilities for tiédren attending schools in poor communi-
ties to succeed. We argue that this understandmgdagreatly help the South African gov-
ernment’s objective of providing quality education all learners.

Method

Participants

Data for this paper was sourced from the TIMSSI2€iidy conducted by tHeterna-
tional Association for the Evaluation of Educatibrfschievement (IEA)TIMSS was first
conducted in 1995 and every fourth year since tBemth Africa took part in 1995, 1999,
2003 and 2011. From the population of 10,085 Saédititan schools which offered grade 9
classes in 2011, a stratified random sample of 29®ols were selected by the IEA Data
Processing and Research Centre. The sample wéfiestray province, language of instruc-
tion (Afrikaans, English, or dual — both Afrikaaasd English) and type of school (independ-
ent, public). In each sample school, a grade $akas randomly selected to participate in the
study. A total of 11,969 grade 9 students partieigan the 2011 TIMSS study for South Af-

rica. These students responded to test items ohematics and science that allowed us to
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estimate their achievement levels in both subjedfelSS employed Item Response Theory
(IRT) to scale learners’ responses setting the n@&00 and a standard deviation of 100.

An important aspect of the TIMSS design is the mmatampling approach where the
test items covered the expected curriculum of grtigpating education systems. The items
were then distributed into a set of 14 bookletssTdpproach ensured that the achievement
tests represented the curricula of the particigatiountries involved in the study. Each par-
ticipating country was given the opportunity toopithe test tiems. The IRT estimate of stu-
dents’ achievement level involved plausible valud®re the average provided a reasonable

estimate of learners’ performance in the test.

Procedure
We characterized resilient students as those fooor families who attend schools

with limited resources but are successful in schdolTIMSS, students responded to a ques-
tionnaire about their socioeconomic background attaeristics. StudentSES was generated
from students’ responses to eighteen listed agsel®e student questionnaire. Students were
asked to indicate whether each of the listed asgasspresent at their homes (dichotomous
variables yes/no response). Examining respomstgese questions, frequency analysis was
conducted on each listed asset. Missing valuesethifrgm 2.3% to 7.1% across all assets.
The variable, StudentSES, was generated by thalaatm of the sum of all these assets. The
scores were then standardized with a mean of zetstalard deviation of one.

Students were then grouped into five poverty diemtwhere the first quintile repre-
sented students with least assets and the fiftitipirepresented students with most assets. In
South Africa, schools are classified into poventyndgjles based on the communities where the
schools are located. Schools located in the pbemamunities are classified as quintile_1
while those in affluent communities are classifesdquintile_5. The TIMSS data included a
description of the poverty designation of schodisnang us to identify poor students in poor
schools. In general schools designated as quentile2 and 3 are classified as poor schools
and often receive more resources from the goverharah students in these schools do not
pay school fees (referred to as no-fee schools)cMasified poor students as those with lim-
ited assets at home—quintiles 1 and 2. We usetksts’ mathematics achievement of over a
352 score (the South Africa average achievememeyas a measure of success. Using cross
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tabulations, we classified these poor SES studentsattend quintile 1, 2 and 3 schools who
attend quintile 1, 2 and 3 schools who scored altoeeSouth average (352) on mathematics

as resilient.

Design and data analysis

The TIMSS study covered both public and independehbol types. Of all schools
offering grade 9, learners in independent schagsesented 3% of the total school popula-
tion in South Africa in 2011. Since only public scdifs are classified into school poverty
quintiles, we could identify resilient studentspablic schools only. Four groups of students
were derived namely: resilient public school studdt1%); the rest of the public school stu-
dents (86%) which were further divided in two greupublic school students who performed
above average (30%) and public school studentspenimrmed below the average score of
352 points (56%); and independent school stud&itg.(The actual sample size and percent-

age distribution of the four groups are presentedble 1.

Tablel. Percentage distribution of the four identified gpsu

Resilient High perf. Low perf. Independent Survey popula-
students (Perf: public school  public school  school stu- tion
352 and students (Perf: students dents
above) 352 and (Below 352
above) score points)
Actual sample 1223 4018 5808 920 11 969
Percentage 11 30 56 3 100

We explored the following characteristics acrdsssé four groups: gender, how often
the test language was spoken at home, studeritsdat towards learning Mathematics, bul-
lying at school, highest level of parental eduagtiand parental involvement in school
homework at home. These characteristics have b&satiated with learning in the literature
and thus should enable an understanding of théyabillearners that came from poor back-
grounds to achieve academic success. Using simp$s ¢abulation analysisfor each group,
we estimated the percentage of learners with thigseific characteristics. This was followed
by a chi-square test that indicated statisticalifigance p <.05) for all the variables. This is

expected given the large sample size of the foommgg (see Table 1).
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Results

We have presented our findings from the cross &dioul analysis in table 2 and figures 1 to
5.

Table2. Percentage distribution of the four identified gpsuby selected characteristics

Description of ~ Categories Resilient High perf. Low perf. Independent  Survey popula-
characteristic students (Perf: public school  public school  school stu- tion
352 and students (Perf: students dents
above) 352 and (Below 352
above) score points)
Gender Girls 52 49 46 49 48
Boys 48 51 54 51 52
Students like  Like learning Mathematics 63 52 29 39 41
learning Somewhat like learning 30 33 54 41 44
Mathematics  mathematics
Do not like learning Mat- 7 15 17 20 15
hematics
Students value Value 85 80 66 74 72
learning Somewhat value 12 17 25 21 21
Mathematics
Do not value 3 3 10 5 T
Students are  Confident 18 18 4 19 1
confidentin  gomewhat confident 55 48 58 47 54
learning . |
Mathematics  Not confident 26 33 38 35 3b
Students Engaged 45 40 31 33 35
engage in Somewhat engaged 51 50 58 53 54
Mathematics
lessons Not engaged 4 10 12 14 10
(15) Province Eastern Cape 12 10 19 11 16
Free State 7 7 6 2 )
Gauteng 14 27 10 45 17
KwaZulu-Natal 27 17 26 14 28
Limpopo 15 9 20 14 14
Mpumalanga 9 7 7 4 T
Northern Cape 3 3 2 p
North West 8 6 5 4 6
Western Cape 6 14 5 6 8
| like beingin  Agree a lot 88 70 78 62 6
school Agree a little 10 22 15 28 17
Disagree a lot 1 5 4 8 1
Disagree a little 1 2 3 2 B
| feel like | Agree a lot 60 54 58 51 5¢
belong atthis  agree a little 30 30 23 29 26
school )
Disagree a lot 6 11 12 12 11
Disagree a little 4 6 8 8 1
Iwould likea  Agree a lot 53 44 50 37 48
job thatinvol-  Agree 4 jittle 32 31 28 31 29
ves using ;
mathematics  Disagree a lot 8 14 11 16 12
Disagree a little 7 12 11 15 n
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Table 2 shows that more than 50% of the resilieatners are girls indicating that
girls were more likely to be resilient than boys.dll the other groups, the boys were in the
majority. The table has also provided details afer attitude towards Mathematics and the
school environment. Our analysis revealed thatieesistudents had a very positive attitude
towards studying Mathematics and towards their sch®d very high percentage (63%) of
resilient students indicated that they like leagnihathematics — this value is 22% higher than
the survey population’s average and higher tharother three student groups. On a question
about if they value learning Mathematics, 85% ailrent students; 80% of high performing
public school; 66% of low performing public schoahd 74% of independent school students
responded positively. The data furthermore sugdbatsesilient students were more likely to
engage in Mathematics lessons. Despite the vefigutfand poor conditions experienced by
resilient students at school, 88% (12% higher tthen population average) liked being in
school; 63% indicated that they felt safe at sche@? felt that they belonged at their specif-
ic school. The majority of resilient students (53%guld like to have a job that involves us-

ing Mathematics.

Further analysis explored the age distributiorresilient learners. In South Africa,
children often start grade 1 at the age of fiveigr This means that if a child does not repeat
a grade then we would expect this child to be alidubr 15 at grade 9. Figure 1 shows that
compared to the average age of grade 9 studemtsgth distribution of resilient students re-
flected a slightly younger group. The figure 1 oates that low performing public school
students were older than students in the otherpgrand the age profile of resilient students

was similar to high performing public school andependent school students.

60.0 e
e R
50.0 s —-
] ',’://'/ m
& 400 Y N
L 300 e -
: 77 N
7/ N
V4 LN
100 //’ - N
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12-13 14-15 16-17 ig8-1a9 20-21
Age of student

Resilient students — - —High perf. public school students
Low perf. public school students ~ ===--- Independent school students
Survey population

Figure 1 Age profile by identified groups
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Figure 2 shows that the frequency distributionsésilient and low performing public
school students were similar while the distribusidor independent and high performing pub-
lic school students were quite similar. The figurdicates that most of the resilient learners
and learners in low performing public schools do negularly speak the language of the test

at home.

80.0
70.0 - //ﬁ 2
60.0 - // \_\}\
a /
§ 50.0 //./ S \"\.
5 400 JESSEE — \
E 30,0 - o)

200 | = “"l/{f \\\
10,0 | / \\

0.0 + -
Always Almost always Sometimes Never
How often the language of the test is spoken at home
Resilient students — - — High perf. public school students
Low perf. public school students  ------ Independent school students
Survey population

Figure 2 Language of test profile Age profile

South Africa has 11 official languages (see FigBxe Figure 3 shows that isiZulu
students tended to be more resilient than otheyulage speakers — 30% of the resilient stu-
dents were isiZulu speakers which was a much higbarentage than the average proportion
of isiZulu speakers in the survey population (244 also much higher than the proportion
of isiZulu speakers in the other groups. This teaals confirmed by an analysis on the pro-
vincial distribution of the different student grausee Table 1 in appendix: (15)). 27% (much
higher than the average proportion of the survegufadion of 23%) of resilient students came
from KwaZulu-Natal which is the province where igid is most frequently spoken by resi-

dents.
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The Student-bullied-at-school index was develofpeth six variables in the TIMSS
data relating to the frequency of different bullyimcidents experienced by students at
school. The data suggests that 79%, 62%, 82% d&tdob&tudents were bullied among resil-
ient, high performing public school, low performipgblic school and independent school
students, respectively. The results suggest that nesilient learners (about 80%) have been

bullied in school similar to the percentage of teas in low performing public school stu-

dents. See Figure 4.

Figure 3 Mother tongue profile
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Resilient High perf. Low perf. Independent Survey
students  public school public school school population
students students students

Students bullied at school
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Figure 4 School disciplinary climate profile
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Our analysis also profiled the parental educadioresilient learners. The findings are
presented in Figure 5. The figure shows that tloeig of resilient students’ parents had the

lowest qualifications compared to the other groups.
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Figure 5 Parent education profile

No significant differences between the four studgroups could be identified. It
seemed as if parental involvement did not playgaiBcant role in the resilience and perfor-
mance of students.

Discussion and Conclusions

Altogether our analysis has highlighted a numbectafracteristics profiling resilient
students in South Africa. The analysis reveals tésitient student in South Africa tend to be
girls who speak their native language, particul#nyse from the province of KwaZulu Natal-
that speak Zulu at home and thus not the languéagesb (English). Additionally, we find
that other factors such as student positive attitiosvards mathematics and school more gen-
erally, as well as valuing the learning of matheosaaind aspiring to have a job that involves

mathematics are important characteristics of ertiliearners.
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This work has important implications on the studyaoademic achievement among
low SES learners in developing countries. Theifigd call for further research in eliciting
the main factors that contribute in favouring gikrsus boys in becoming resilient. Given
the persistent cultural and social practices tiait birls in these contexts, the ability for girls
to be resilients is impressive. However, it alases the question about the fact that girls
have to be resilient in order to achieve. It il that more research is conducted to ensure

that girls do not have to work harder to achieveeghme results as their male counterpart.

The results also shed more light on the debatetabeuimportance of language for
educational achievement. The language charaatehias been highly researched in South
Africa and more studies favour the use of mothegte to mediate conceptual learning of
mathematics (Setati, 2005, Setati and Barwell, 26@&@a, 2012, Webb, 2009). Our findings
provide additional support for the use of mothergiee at home for improving the educational

success of disadvantaged learners.

Finally, the work contributes to research on theontance of non-cognitive skill de-
velopment. As emphasized by Borman and Overmand4{28@d Eaton (2009), when schools
create the conditions that make learning valuedthgents and provide tools that promote
positive learning identities, students developlskibr learning that contribute to academic
success. Similarly, our findings demonstrate thedrtance of a positive mindset towards
learning, in particular mathematics, but more galysiowards schools. Ultimately, the impli-
cations of this work can shape important educatipoécy issues facing South Africa and
similar countries across the globe. Most impotyanhe paper demonstrates the need for the
South Africa education policy to direct attentianschooling practices that help learners de-

velop these skKills.

The current South Africa policy to improve schaglioutcomes for the poor seems to
emphasise the lack of resources in schools sethiege learners. The general assumption is
that improved access to resources to school sethismgoor would lead to successful school-
ing outcomes of these learners. While we encoucagénue funding for resources, our find-
ings suggest the need to focus our efforsts oraiivié that enable schools to develop caring
and enabling environments for students to devetogidence in learning. By focusing on

how students succeed from resilient perspectivecaveget closer to institutionalizing these
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factors so that all students can achieve regardietiseir background. In the end, a student
should not have to be resilient in order to achig¢iwey should simply have the resources and

support they need to be successful.
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