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Abstract
The main purpose of this study wasidentify the different risky (hindering) and suppee (enabling)

factors for the acquisition of grade-level eaitgracy and numeracy skills is the first grade. The
study sought to establish the interplay and infbgeof child-characteristics and environmental dest

in the context of school quality on literacy andnaracy skills.

A total of 100 children drawn from five low and éwhigh performing schools constituted the sample.
These children were subjected to individual testsassess their skills in reading, writing and
mathematics tasks. Seven instruments (biograpbloaét, Family literacy questionnaire, Behaviour
Rating Inventory for Executive Function (BRIEF)Je&rocardiography(ECG) measure, Basic
Assessment Skill Assessment Tool (BASAT), MatheosatAssessment Battery and the DLE

mathematics were used.

Based on the research evidence on differential eptifdlity, we hypothesized low literacy and
numeracy attainment levels among children with tstfless reactivity in schools with poor didactics
and high literacy and numeracy attainment levelsragnchildren with low stress level reactivity in
schools with poor didactics. It was further hypsiked that low SES and deprived home
environments elevated levels of stress reactivitgnas high SES suppressed stress reactivity as the

influence of biological sensitivity is dependentather the positive or negative settings.

Background variables comprising child-charactersstihome and school factors helped to predict
reading, writing and numeracy skills. Children’srgrgs responded to questionnaires to give
information about home literacy circumstances asachers gave information about each child’'s

behaviour as observed in class.

Specifically, school quality was a strong predictar reading and writing, but not mathematics skills
Surprisingly,preschool, home literacy and home learning suppere not strong predictors of literacy
and numeracy skills, except for alphabet knowle@jeldren’s performance in literacy and numeracy
skills was generally low compared to what othedi&s have found regarding the predictive role of
variables such as executive functions.
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Though RSA (stress) reactivity was not a strongdigter, positive associations were noted with
preschool, phonemic awareness, reading and wrésmgvell as mathematics number-facts. On the

other hand, RSA (stress) reactivity negativelyreated with mathematics number-sense.

From the study, it very clear that phonemic awasensame out as most problematic variable as it
could not significantly be predicted by any backgrd variable. This suggests serious challenges as
far as the teaching of literacy is concerned. &iresearch strongly points to phonemic awareness as
one of the strong predictors of early literacystresearch has just also revealed that some qiodie
reading levels being experienced in Zambia are notoeely connected to the neglect of applying
phonemic awareness skills in schools. Zambian srackeem not to have adequate knowledge and

methods of teaching phonemic awareness skills tmgdearners.

Low and high performing schools had different sites and weaknesses in terms of their influence
on children’s literacy and numeracy performance. &ample, high performing schools performed
better on reading and writing and mathematics nurabese, while low performing schools

performed better on mathematics number-facts. hEurtore, there were marked differences with

child characteristics and home factors and how #i%o influenced outcome variables.

Based on the findings of the study, it is highlgammended that early literacy and numeracy skills
attainment is given equal attention in terms oéaesh and innovation in order to improve the qualit
of service delivery in colleges of education anderdato young learners in primary schools.
Furthermore, consented collaborative effects neetlet coordinated by the Ministry of Education,
Vocational Training and Early Education in ordemaximize learning opportunities at school and at
home. Therefore, parental involvement in the edoradf their children should be emphasized | so
that parents’ and teachers’ in-put benefit chiltkertademic needs for the best development oy earl

literacy and numeracy skills.
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CHAPTER ONE
1.0 INTRODUCTION

1.1 Background

1. 1.1 Overview
This chapter presents the background of the stadysing on low literacy and numeracy levels in

Zambian primary schools. Three perspectives nantbé/global, African and Zambian have been
referred to in order to give a broader and spegiture. Literacy and numeracy performance have
been explained in the light of child characterstand family circumstances as key factors which can
have a direct bearing on children’s performancedifferent academic skills in school. In this study,
school quality refers to low and high performing@aols. Child characteristics on the other hand ympl
those personal attributes of a learner such as: gageler, executive functioning, home possessions
and other aspects at home which include: siblimgitionships at home, home literacy, home

possessions(socioeconomic status (SES) and homénigaupport.

The study also recognizes Early Childhood Educatie@E) to have a direct or indirect bearing on
academic performance because a number of pareotseho take their children to preschool. It, is
however, worth noting that there are various resasghich motivate parents and caregivers to take
their children to preschool, academic preparatsojust one of them while child care could be anothe
among others. Depending on the prevailing circunt&s, exposure of the child to preschool could
have a lasting effect, positive or negative, onc¢hiéd’s social and learning behaviour and capacity
With regard to literacy and numeracy attainmentisiimportant to establish the extent to which
foundational experiences in life enhance early enad skills. Early childhood experiences, whether

in the home or in a school set-up cannot be dethftben child development in general.



Other key components presented in this chaptéwdecthe statement of the problem, purpose of the
study, significance of the study, objectives of #tedy, hypotheses of the study and the theotetica

framework. The chapter also highlights the studythtions and definition of operational terms

1.1.2 Low literacy prevalence - global perspective
Considering the salience of language and literacgur society, learning to read may be the most

important achievement in children’s lives (Neo gt2812). Among U.S. fourth-grade students, only
34% read at the proficient level or above indiaatimat this critical achievement is not easily acspl
Low literacy levels manifest in different ways atingrefore, can be described quite divergently. One
of the common examples of low literacy levels isldyia which is a developmental disorder of
reading that occurs in persons with otherwise nbrintelligence, sensory acuity and general
motivation (World Health Organization, 1993). Rekadly, approximately 5-18% of the population
is affected by dyslexia (Shaywitz, 1998; Snowlir&00). Individuals with dyslexia often have
associated difficulties with writing, spelling, nootco-ordination and attention abilities, which of
course vary across individuals, making it diffictdt specify the etiology (Habib, 2000; Snowling,
2001). Therefore, literacy development difficultissclosely related to dyslexia especially among
learners in the mainstream classes who usuallymoabe associated with any disabling condition. In
this vein, Anthoni et. al. (2007) note that develgmtal dyslexia is a specific disorder in learniag
read and spell in spite of adequate educationauress, normal intelligence, no obvious sensory

deficits and adequate sociocultural opportunity

1.1.3 Low early literacy and numeracy profiles in 2Azmbian
Zambia is a multilingual nation with more than 7@lects clustered around 7 local official languages

which are regionally distributed with English a® tbfficial language. In such a complex situation,



early literacy and numeracy teaching and learngxpnes an interesting research terrain. For thds an
many reasons, the Zambian education system, efipécigovernment primary schools has generally
been associated with low early literacy and numesadi@inment. This trend has been a great source of
concern to the Ministry of Education, parents atttepnstakeholders because the quality of education
in the country has persistently and generally reedhipoor. This situation has prompted lots of

Government efforts with the aim of trying to impeothe standards of education in the country.

Scholars have taken keen interest in trying torofimpirical evidence on the literacy situation in
Zambia. For example, Matafwali (2010) argues that un-favourable literacy achievement levels in
comparison with other countries in the sub-Sahaegion has been an incentive for the Zambian
government to change the language policy in antetifoimprove literacy standards in the country. A
new language policy called the Primary Reading Rnogne (PRP) was therefore, ushered in, with the

New Break Through to Literacy (NBTL) as one ofritajor components.

The PRP emphasized the teaching of early literacthe first grade using a local or most familiar
language. However, research evidence from varstudies has suggested that the impact of the
language of instruction policy through the PRP wagative as it did not succeed in generating
reading competence in many children. It is furtbbserved that despite the PRP’s country-wide
implementation in all government primary schoolspits’ literacy levels have still remained below
expectation although not at every school This @ires} the background that there is overwhelming
evidence indicating that education in unfamiliarxgaage is assumed to be an enormous challenge for
young children because children have to learn tasmpiex skills simultaneously (Tambulukani &

Bus, 2009).



Studies in literate societies have also made gi&usgliscoveries that a rather high level of prefnay

in the language of instruction is required for dren to benefit from reading instruction in school
(Dickinson and Tabors, 2001). Children need to ustded age-appropriate written texts including
more complex oral language than the language thaypical for daily communication (Bus, van

IJzendoorn, & Pellegrini, 1995).

Other studies do confirm the high prevalence of ld@racy levels in Zambia. Kelly (2000) in his
study reports that grade six pupils performed atersibly below the levels expected of those in sixth
grade in reading. Reading levels of some grad@upils fell within the level expected of grade four
and that scores of some grade five pupils in bothlrand urban schools fell within the performance
band expected of grade three pupils. Similarly,st@res of some grade four pupils in rural and mrba

schools fell within the performance band of grade pupils.

In another study by the National Reading Commi(ie&®7) in four Lusaka Schools, it was estimated
that, approximately 60 % of pupils leaving schobltfee end of grade seven had extremely poor
reading skills in English and were almost completditerate in their local languages (Kotze &
Higgins; 1999). Williams (1993) also conducted anparative study in which he focused on reading
levels of Zambian and Malawian pupils in gradeséhifour and five, both in English and in Chicewa.
This study indicated that, on average, pupils emsampled Zambian schools could not read a text two
years below their own grade level compared to tMatawian counterparts. The Southern African
Consortium for Monitoring Educational Quality (SAG®; 1998) further reported poor reading
performance at grade six level in the Zambian Basicools (Nkamba & Kanyika, 1998). The
countries involved were Mauritius, Namibia, Zambidanzania, and Zimbabwe. The study

demonstrated that, in 1995, of the 148 grade spilpun the defined target population, only 25



percent could read at defined minimum levels anly tmwee percent could read at desirable levels

(Nkamba & Kanyika, 1998).

The language of instruction policy has been a maifeconcern from the pre-independence era.
Earlier, from 1965 to 1969 for instance, Engliskl lh@&en used as a medium of instruction and also as
a language of initial literacy from the time a chdtarted grade one. Ministry of Education (1998 3

in Mayeba (2009) reveals that ‘for over thirty ygachildren who have had very little contact with
English outside school, but have been requirecgaonl concepts through English medium have had
unsatisfactory experience.” Such a situation ha lieelieved to have a negative effect on children’s
learning progression because children who startlpao literacy during foundational years are not
likely to make significant improvements in lateraye. This is so because academic skills like any

other skill are cumulative and to a great extet¢mok depending on the quality of the foundation.

Though not yet especially investigated, in additiodinguistic diversity child characteristics, fayn
factors and pedagogical-didactics could be resptngor low literacy (including numeracy) levels
that prevail among most pupils in government schBelgarding low literacy and numeracy levels in
primary schools, the Zambian situation is discussét reference to some studies that have been
conducted so far. Child and family characteristinsghe other hand reveal the importance and impact
of the home environment in relation to academidl-gkivelopment and attainment in early and later
years Children come from different home settings whtrey get different support from their caregivers.
Caregivers may be children’s biological parentothiers such as their grandmothers and grandfathectes

and aunties, among others. Teacher quality anditiegiin school are critical aspects to school lifpand

learner-performance. Therefore, the capacity amdpetence of teachers in relation to their trairatgp adds

to school quality described as low or high perforgni



A number of other strides made on research inaliterand numeracy development have also been
highlighted. However, it is clear from availablesearch evidence that more studies have been
conducted on literacy compared to what has beee donnumeracy. In the present study, the two
skills were studied and presented in the conteXbwf performing and high performing schools as

schools differed on account of quality.

The problem of low reading levels in Zambian prignachools, formerly basic schools have been
noticed earlier in a number of studies. MatafwaB®@5) found that only 23% out of 106 pupils in
grade three from 4 randomly selected schools irakai$’rovince were able to read at a level expected
for their grade. Matafwali (2010) in her study whigought to explore the role of oral language & th
acquisition of literacy skills with particular foswon Zambian languages and English language further
established that the literacy levels of a majodfyZambian children were remarkably low despite
having a rich literacy programme in place. In aeotstudy conducted on 60 Grade two poor readers
(identified by teachers) from selected schools orthern Province, Kalindi (2005) argues that only
13% could read two syllable words, and only 8% dadentify 20 letters of the alphabet. These low
reading attainment percentages have been alarienge the need for vigorous research efforts to
correct and improve the scenario. As these lowltesuggest, despite the reform of the language
policy, the majority of the Zambian children ar#@! gterforming below the expected level, and fao to

many are at potential risk of being conventionalbssified as reading disabled.

In an effort to address low literacy and numeracynpetence levels in government basic schools,
some innovations have been under way. In this vEambulukani et al (1999) in Matafwali (2010)
argues that the literacy achievements under the Nmvguage Policy in particular the NBTL have
been documented. The fast-track one year inittdcy course in each of the seven official Zambian

languages seemed promising.



Other efforts had been underway as well. For exampfore the PRP was introduced, government
through the Examinations Council of Zambia (ECZ) h&roduced basic competence tests in literacy
and numeracy at grade four . The grade 4 basiaty and numeracy were only conducted for a
period of about five years from the late 1990s uptdhe early 2000. These tests were nationally
conducted and were aimed at assessing young lowveany learners’ competences in basic literacy
and numeracy before reaching their fifth grade. dowhately the tests could not continue as
government had no money to continue conducting thagrettably, this innovation discontinued and
children’s performance in literacy and numeraclf bave remained low and there is no nation-wide
monitoring mechanism to assess literacy and numesidtis among young learners. Both literacy and

numeracy competence levels were being assessedohii@ren reached their fourth grade.

As already alluded to, it has been noticed, howethat whilst certain factors (for example execativ
functions, preschool, SES and home literacy) aliev® to predict both literacy and numeracy skills
research evidence demonstrates that more studieshie®n conducted on literacy compared to what
has been done on numeracy. This is also true fobZawhere there seems to be more focus on early
literacy with very little emphasis on numeracy.the present study, however, literacy and numeracy
skills were studied in the context of low perforgniand high performing schools. Braunmiller, (2008)
also acknowledges that development of readingasvetl as a central responsibility of school with
little focus on understanding the cognitive proessghat contribute to the development of

mathematical skills.

Given this unbalanced research preference to diyeitiwould be beneficial for studies in Educatibn

Psychology on young learners to render equal atetd both literacy and numeracy skills as they ar



critical foundational academics skills whose depatent does not take place in isolation. A number
of studies so far conducted in Zambia are biaselitaracy (reading and writing) aspects as well.
Chansa-Kabali (2014) also indicates that many facee said to influence the acquisition of reading
However, many studies in Zambia focus on classrdaotors such as methods and language of

instructions.

The present study, however, creates a paradigmfeinfi studied based on methods and language of
instruction to differential effects of child chatadstics, home factors and school quality on cbifts
performance on literacy and numeracy. Child charastics refers to: age, executive functions (self-
regulatory skills which include: inhibition, shiftyorking memory, emotional control and planning and
organization), RSA (stress) reactivity and expogarpreschool. RSA (stress) reactivity is a measur
of the child’s reaction to any environmental chadjimg situation. Child characteristics are qudaditie
which the child take with him/her into the schodlhe inclusion of the RSA (stress) reactivity ag on
of the child characteristics in the context of tneew theory called the Differential Susceptibility
Theory.

Propounded by Belsky, differential susceptibilitypothesizes that individuals vary in the degresy th
are affected by experiences of qualities of therenment they are exposed to. Some individuals are
more susceptible to such influences than othetspmiy to negative but also to positive. The inabas

of this aspect in this study make it a unique amgartant one. The study sought to explore the
combined effect of multiple factors which surrouthe child that determine literacy and numeracy

skill-attainment.

Home factor in this study refers to home literabgme learning-support, socio economic status,

relationship to care-giver and number of childrsibl{ngs) in the in other grades in the home. Sthoo



quality on the other hand helps to categorize aadnom which the sample for this study was drawn

as low or high performing school.

1.1.4 Early literacy teaching methodology in Zambia
As alluded to above, children’s academic performeampositive or negative could be attributed to a

number of factors. Arising from the low literacywealed through research, it is possible that certai
conditions at government primary schools rendeoraribution to children’s low interest leading to
poor performance in initial literacy and numeradyumerous curricular and methodological
innovations have been underway, but these havébmight desirable fruits to most children and
caregivers. This suggests that critical factorsaiemunchecked, hence the persistent poor literacy
achievement. Quality teacher training for classranstruction could be one of such factors. In most
government primary schools in Zambia, teachers ob possess the same type of training and
competences. Some teachers at these schools k@givimitial two-year primary teachers training.
Another group of teachers received a one yeartfask teacher training course and did their second
while in the field. Later, in the quest to improtlee quality of literacy levels among learners, the
teacher training curriculum expanded to three yé&aritial (pre-service) training. The qualificai
was also upgraded from a primary teacher’s ceastéido diploma one. Except for those training to
teach at preschool level, from government collegss a few private colleges of education, primary
school trainees now graduate with a Primary TeasHaiploma of the University of Zambia. The
former teacher-training course under the ZambiafieaEducation Course (ZATEC) used to take two

years before a student graduated as a teacher.

The Primary Reading Programme (PRP) may have o to the type and poor quality of literacy

teaching. When the PRP got introduced in schoatsitaten years ago, practicing teachers in schools



only received short-training lasting less than tmeeks. In addition, this training though it starsd
national level, was not conducted in one placehgy dame trainers. Instead the training was run in
isolated settings through representatives fromipoial, district, zonal and school levels. As tiam
moved from national level to schools through d#fartrainers, the duration of training and amoudnt o
content were drastically reduced. Later, all teexlad basic school level, especially those handling
lower primary grades (grade 1 to 4) got orientecthi® new approach. A new literacy teaching

approach got introduced in schools, meant for ydaamers.

Matafwali (2010) describes tiéBTL of the PRP as an adaptation of the Moltenggmtoof South
Africa, originally developed to teach functionakliacy skills to learners in their first languadgée
NBTL, therefore, is an approach that brings inte ttassroom language that children are already
experiencing in the home, works with children teagnize familiar spoken words when translated
into a written code, and to generate written laiggudn short, this language policy takes cognizance
of the role of the mother tongue in the developnwrgarly reading skills. Feldman (2004:278) noted
that “the language that preschoolers hear at hoasepmnofound implications for future cognitive

success.”

Regarding literacy teaching methodology, the Zamlsiduation can further be described to have a
mixture of training and orientation. This is so &ese teachers in government primary schools have
not been subjected to a uniform training. Thisde®$ a number of transformations that have taken
place in the curriculum and more especially in apphes of teaching and teacher-training itself. For
example, before the introduction of the Primary deg Programme (PRP) in the late 1990s, the
Zambian Government through the Ministry of Educatimd adapted the Communicative Language
Teaching (CLT) approach under the Zambia Basic Btime Course (ZBEC). The emphasis of this

approach was on the use of language for commuarcadither than on its form. Before the ZBEC was
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introduced, early literacy was taught through aeotapproach called the Audio-Lingual approach
under the Zambia Primary Course (ZPC). Unlike theT Cthe Audio-Lingual approach was
characterized by its emphasis on language fornmeratian the function and use of language. This
situation suggests that the Zambian early litemcgngement has been in needy for more research. It
is for this reason that since the 1960s to dateptimary education system, particularly the litgrac
teaching methodology has been subjected to a sHrtifferent innovations. Such efforts are aiméd a
improving literacy attainment which would eventyaitanslate into education of high quality. Such
innovations, however, have not translated into tpasiachievements in reading and writing of
children in schools. Furthermore, lack of homoggn& teacher-training from one generation of

teachers to another seems to be another causgibfailure in the basic academic skills.

A situation of training teachers differently on thasis of duration of course and mode of delivery
suggests that even in terms of the content knowledgl methodology would be different. A good
number of teachers who were trained under the Zambmary Course (ZPC) in the 1980s and the
Zambia Basic Education Course (ZBEC) in the 19GQillgeach in some government primary schools
today. Although all teachers received some shont-terientation in PRP as well as in the Primary
Literacy Programme (PLP), the former trainings. (Z€C and ZBEC) had taken two years. It is
possible that teachers still mastered the knowleaigg skills received from the initial training

compared to the PRP orientation which was only ditmeugh school-based workshops for a short
period of time. Moreover, these orientation counsese only conducted in rather inconsistent ways
from school to school as the trainers per schoalewet the same people, making the training
unreliable. With this situation at play, the qualif instructions could be un-even and would tuat o

to be negative as the shift from one teaching nutlogy to another may not be automatic.
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It is clear then that a number of factors seemdaabplay to influence the nature and quality of
education for children in primary schools. Languagenstruction-policy-issues, inconsistencies in
teacher-training progammes and methodologies hdva learing effect on what remains for the

children in academic skill acquisition.

1.1.5 Early childhood education
Among the numerous factors which can influence schoogression for better or for worse are early

experiences through Early Childhood Care and EdutdECCE). Feldman (2004: 281) reveals that
“Preschools, also known as nursery schools, ares regplicitly designed to provide intellectual and
social experiences for children. Because they tentde more limited in their schedules, typically
providing care for 3 to 5 year-olds, preschools myaiserve children from middle and higher
socioeconomic levels.” However, preschools diffegngicantly from one country to another
according to views that different societies holdt purpose of early childhood education (Lamb et
al, 1992). For this reason, parents take theidobi to different schools of their choice from wder
children acquire different skills and behavioursneoof which can help children excel or lag behind

academically.

Numerous studies cite the strong relationship betwessential reading-related skills on entry into
school and later reading achievement (Tunmer, .et2806; Whitehurst & Lonigan, 2003). School
success is closely connected to reading ability ianturn later success in society. Children who
struggle to read early tend to struggle right tiglotheir schooling and “are effectively preventemi
capitalizing on the power of education to improvel a&nrich their lives” (Honig, 1996: 1). Other
studies have shown that number and letter namiadnigihly correlated in preschool (Piasta, Purpua,
& Wagner, 2010), probably because distinguishinets from numbers is a first in learning letters

and numbers.
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1.1.6 Preschool: Another challenge to early litergcand numeracy learning in Zambia
There is also strong evidence to suggest that tbblgms children experience in learning to read

during the elementary school years and beyondedated to the emergent literacy skills they bring
with them from the preschool and kindergarten mk(laonigan, 2006; Lonigan et al., 2000; Shonkoff
rt al, 2009; Wagner et al., 1993). This view alserss to suggest that, with or without pre-school,
children still experience reading difficulties. Thaestion one would want to ask then is: “how much
emergent literacy does pre-school offer to childesmtering first grade?” This question can be
answered in research and this study offers sonmbeoéxplanations in later chapters. In as much as
preschool prepares learners for the early gradeouid be important to establish the extent to Wwhic

preschool can enhance early learning.

There are numerous challenges associated withihgato read aserading is a critical foundation for
children’s academic success. Children who read wedld more and, as a result, acquire more
knowledge in several domains (Stanovich, 1986).diegas an academic skill has a long history and
its developments depends on the consistent effmdsexperiences throughout a child’s life. It is fo
this reason that a number of possible factors nede examined right from the child’s foundational
years in order to establish a clearer understanafinghat issues surround children’s attainmentdag k

academic skills such as literacy and numeracy.

Regarding the teaching of numeracy and in compartsoliteracy, the Zambian situation has not

enjoyed much inquiry and innovations. However sitvorth mentioning that English Language has
been the official medium of instruction through alninumeracy is taught right from grade one up to
the tertiary level of education. To some exteng literacy teaching approaches do influence the
teaching of numeracy in some way. Though more e$ieem to be stressed on the teaching of literacy,

numeracy cannot be detached from normal life. Tesstthe importance of numeracy skills, Mercer

13



and Mercer (1993) argue that daily living requiresnerous math skills, for example planning and
monitoring time, shopping, computing percentagesimations among others. Cognitive factors are
needed as the student progresses from lower leati-gkills to higher order ones. In this case, the
concept of learning readiness in math instructien®f crucial importance. From what has been
discussed above, the Zambian situation suggesimplex literacy teaching and learning arrangement

given the many strides taken without fully resotythe problem.

A Study conducted in South Africa shows that S@ftican students’ poor mathematics performance
on national and international tests can be atwithwid the gap the children begin schooling withrfro
different socio-economics homes. Wright et. al.0@0assert that this gap continues to grow the
longer students are in school. Early childhood aede highlights the significant educational gaifis o
exposing young children to quality, structured neathtical play or activity that goes beyond what is

learned within the family and community.

Research on mathematical instruction among Souticakf students revealed poor content knowledge
of teachers and lack of relevant instruction van Sandt and Niewoudt, 2003). Also, studies on

factors that impede mathematics conceptualisatidicated that learning mathematics in a language
that is not a student first language create complexesses (Adler, 2001). Such challenges lead to

code-switching that teachers are afraid of (Sétadler, 2001 ).

Fifty years since independence, pre-school in Zanitad not been part of the formal education
structure. For this reason, not all children entggthe first grade would have a pre-school backgplou
For those entering school for the first time in tingt grade, initial literacy could start in thiest year

while for those who could have been to pre-schefbte would be at an advantage as a result of an
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early exposure. It is not, however, a guaranteeathahildren who go to preschool would be beiter

the first grade than their counterparts who coultlhave been there.

Internationally, a large body of research has destnated that early childhood education can prevent
early academic failure and that it has positivegiasting effects throughout the lives of childfesm
poor families (Myers, 1998). High-quality early edtional intervention (EEI) may ameliorate and
prevent further deterioration and delays in chidsedevelopment, particularly for children who live
in poverty (Consortium of Longitudinal Studies, B38During recent decades, the importance of early
childhood education programmes has been incregsiagbgnised at academic and political levels in

countries around the world (Woodill, Bernhard, &é&hner, 1992).

In Zambia, the term Early Childhood Education (E@Esed to refer specifically to the education
issues of children from birth to six years, as jted in the Ministry of Education Strategic Pla&003

to 2007 and the Education for All (EFA) Framewofkk004. Early Childhood Education is the level
of education formal or informal, which a child beswn 0-6 years of age undergoes before attaining the
compulsory age of 7 years of entry of primary s¢hoazambia (UNESCO, 2011). Historically the
Zambian government participation in Early Childho&dlucation has been minimal. The Day
Nurseries Act of 1957 was the first innovative stepvard recognition of the importance of Early
Childhood Care, Development and Education by theegonent. This Act has been in effect, but the
2004 GRZ Gazette shifted the responsibility to ptmg ECE services to the Ministry of Education.
Later the formulation of the ECE policy has beeather giant step in strengthening efforts to previd

ECE services (UNESCO, ibid).
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Despite policy pronouncement regarding the prowisid preschool in Zambia, there is no single
sector in Zambia that can effectively provide E@E/&es to adequately meet the growing needs. The
policy aims to provide these services between @& s as this is the period of fundamental growth
during child development. Though this policy do@$ commit government to provide ECE services,
more positive innovations have unfolded where govent has resolved and committed itself to make
early childhood education compulsory to all eligildhildren before they enter the first grade. This
gives an advantage to all the children especiathynf poor families who could not manage ECE
services from private providers. Previously ther€ulum Development Centre (CDC) did not play
an active role in preparation of the curriculum &aaching and learning materials. However, with the
policy pronouncements by government to introdu@sgmool at all government mainstream schools,
the CDC had taken centre stage in providing tegclind learning materials for all schools in
Zambia. Materials such as the curriculum, teachprisles and learners’ books among others are now
available. In addition a number of government prynachools opened ECE classes while other
schools are yet to open more. In taking a practiesponse to preschool pronouncements, primary
colleges of education have started enrolling sttedepecifically to train in the ECE programmes so
that all government schools should sooner or lageequipped with qualified staff to teach childien
foundational years. These steps are a demonstrtiet ECE may record a different dimension
compared to how it was organised and run previodaiythermore, progression of children from ECE
to grade 1 is likely to bring desirables resultschddren are likely to make a transition withireth

same social environment.

Research has also, however, revealed that in Zamesmpts to expand ECE “may be premature and
potentially damaging to an already tenuous educasigstem” (Thomas & Thomas, 2009:6). As

children enter their first grade, they do so wiith common ground as some would have been to
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preschools, while other would have not. The siaratitecomes more compounded as children’s first
school environments also differ from each others fpossible that any given learning environment in
which the child finds himself may provide betterworse opportunities for developing literacy and

numeracy. An interplay of such factors place clitdm Zambian primary schools at an advantage or

risk of either progressing or lagging behind acadahy in school.

It is also worth noting that most Zambian famili¢ising circumstances are characterized by low
socioeconomic status and poverty, a situation wigih affect children’s health, psychopathy and
intelligence. llliteracy at family level may alse lassociated with the low socioeconomic statusk Lac
of employment, nutritious food and good sanitattamm also contribute to poor parenting as a good
number of parents and caregivers would have vétg br no quality time for their children. Coupled
with inherited characteristics, the home environtmtena greater extent regulates a child’s learning
behavior and capacities. It is possible that theetcontext can influence the behavior of thedhil
but not all children would completely and always ibBuenced by the school. This is so because
children are different but as such they respongbdcsame environmental circumstances differently.
The current research, therefore, helped to subatarguch connections among child susceptibility
factors, the home literacy situation, quality afstructions and grade one pupils’ skill-attainment

literacy and numeracy in Zambian government prinsahools.

1.2 Statement of the problem
Despite innovations implemented in the last deagnpparticularly the Primary Reading Programme

(PRP) which was aimed at improving basic literagyels at primary level in Zambian government
primary schools, many grade one children still faibcquire grade-level literacy as well as numerac
skills. Not long ago the language of instructiorteaching literacy was changed from English tolloca

and familiar language, but to no meaningful improeat at all of literacy levels (Kelly, 2000). In
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addition, Chansa-Kabali (2014) notes that the guwent and other stakeholders have invested both
efforts and resources in the acquisition of readnchildren. These efforts seem to focus so mucth o
literacy excluding numeracy, but the two acadenkiissare equally essential and do not develop
separately. Notwithstanding all efforts, Zambiatowres to record low levels of literacy achievemen
among children and high illiteracy among adultsrtbaba, 2008). This situation strongly suggests
that there are a number of unknown critical undegyfactors responsible for this persistent poor
performance. The situation, therefore, calls fardlugh investigations without which children inlgar
grades will continue to struggle with low literaagd numeracy skill-attainment. Regarding the actual
cause of poor performance among young childretembia, Matafwali (2010) argues that there is no
empirical evidence to establish the causal faatoderlying the persistent reading failure amongynan
Zambian children given the rich literacy programim@lace Available research evidence also clearly
indicates that numeracy has not attracted as mesdarch attention as literacy, suggesting the need
for comparative studies in both early literacy amoneracy.The main concern also, i children in

the foundational years fail to acquire grade-appab@ initial literacy and numeracy skills, their
academic progression in consecutive schooling-yeatdd be at a great risk and in due course, such a
risk would transcend into low quality of educatiarthe nation. Furthermore, later in their life ppée
would not exhibit functional literacy and numeraiills and as such, their contribution to national
development would be negatively affected. Thiglgtuherefore, sought to establish the differential
effects of child characteristics, home factors actiool quality on young learners’ literacy and
numeracy skill-attainment with the view to improtlee teaching and learning of early literacy in

Zambia.

1.3 Purpose of the study
The purpose of this research was to establishrdiffal effects of child and family characteristics

which seem to have bearing influence on earlydigrand numeracy skill attainment among grade
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one pupils at selected low and high performing goweent primary schools. Aim of this study was to
identify risk as well as enabling factors for acade performance by comparing low and high
performing schools. The study further attemptedstmgest appropriate corrective interventions
regarding the prevailing low literacy and numeragjll-levels among young learners as these are

critical academic and functional skills in one life

1.4 Objectives of the study
This study was guided by the following objectives:

(a) To identify child risk factors leading to pupilsbpr performance in literacy and numeracy skills in
grade one.

(b) To identify environmental (home and school) fastahich hinder children’s success rate in early
literacy and numeracy skills.

(c) To determine which schools increase the successofatulnerable children taking into account
specific dimensions of child as well as family-farst

(d) To propose alternative literacy and numeracy imsimnal and home learning support practices in

order to equip grade one teachers with bettealiteand numeracy teaching skills and attitudes.

1.5 Main research question
Why do most young learners in government primatyosts fail to acquire and attain appropriate

grade-level literacy and numeracy skills despiteores by the Ministry of Education, Science,
Vocational Training and Early Education undertakernmprove the teaching and learning of these

skills?

1.6 Hypotheses of the study
This study was based on the following hypotheses:

(a) Children from families with high home literacy léselo better in early literacy and numeracy than

those children from families with very low homeeliacy levels and support systems.
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(b) Low socioeconomic status (SES) at home where yamigren come from lead to failure to
acquire acceptable literacy and numeracy skilgratde one.

(c) Children who are easily stressed and go to scheitls weak didactics fail to attain grade-level
basic literacy and numeracy skills, but do bettesahools with strong didactics.

(d) Children’s executive functioning influence literaapd numeracy performance among children at

both low and high performing schools.

1.7 Theoretical frame work
This study was informed by the Differential Susdafity Theory. This theory converges on the

hypothesis that some individuals are more susdeptiian others to both negative (risky-promoting)
and positive (development-enhancing) environmemtahditions. The Differential Susceptibility
Theory has far reaching implications for understagdvhether and how much child development

responds for better and for worse to environmeantdlbiological conditions.

Regarding the Differential Susceptibility Theorygsearch so far demonstrates that exposure to
environmental adversity places children and adaiitelevated risk for developing cognitive, social,
emotional and health problems (Boyce, (2007); Luytft099); McLoyd, (1998); Shonkoff, Boyce and
McEwen, (2009)). Children are at double-risk dugtmr teaching as a poor teaching environment
enhances their learning problems. There is new eegel for the hypothesis that the very
characteristics of individuals that make them dipprtionately vulnerable to adversity sometimes
also make them benefit disproportionately from eattal support (Bakermans-Kranenburg & van

IJzendoorn, 2007; Kegel, Bus, & van IJzendoorn,128bn der Kooy-Hofland et al., 2011).

Boyce and colleagues have proposed a new theqggesting that stress reactivity is better

conceptualized as a high biological sensitivityctmtext (Boyce, 2007; Boyce & Ellis, 2005). From
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this theoretical perspective, children with heigiete biological sensitivity to context are predicted
be more vulnerable to negative and stressful comdéxXactors, but also to have greater capacity to
benefit from positive environmental influences. $hhigh biological sensitivity may be maladaptive
in the context of adversity but adaptive in the te@h of a nurturing and supportive environment
(Boyce, 1996; Boyce et al., 1995; Boyce et al.,800his work underlines the importance of
understanding more fully the biological proces$ed interact with environmental influences to shape
children’s adaptation, as indexed by competence mydhopathology (Curtis & Cicchetti, 2003;

Masten & Obradovic”, 2006).

In this line of argumentation, some vulnerable ai@ih may achieve exceptionally well in a more
promising school environment, while other childwemo are less vulnerable may not suffer from poor

school environments.

1.8 Significance of the study
It was hoped that this study would generate inféionaon the role played by child and family

characteristics, home literacy, home learning-supgad pedagogical practices as determining factors
of early literacy and numeracy skill-attainment.rt@@mly, such information would be helpful to
teachers, curriculum designers and researcherariy léeracy and numeracy in that it would inform
them to devise more beneficial instructional inggmons. Parents/caregivers of children would find
this information valuable for them to give the blestrner-support at home. Consequently, children’s
literacy and numeracy skill-attainment would be ioyed right from the foundational stage, thereby

optimizing their academic progression in both tloeirent and later school years.

1.9 Ethical considerations
This research was purely for academic purposegeldre, the involvement of all pupils, teachers and

caregivers was done with total observance of inémlntonsent and high confidentiality of the
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information they provided. Among keys aspects afcawn, all details of identity such as names of
participants remained anonymous. Secondly, befogaging anyone in the study, informed consent,
preferably in writing, was sought. For grade on@ilsy this was done in consultation with their
parents or care givers. Most importantly, the redeproposal for this study passed through onéef t
University of Zambia Research and Ethics CommitigédZAREC) and secondly the Ministry of
Health Headquarters for guidance and approval befooceeding for data collection and other

preliminary processes. Therefore, the researchesrad to all research ethics.

1.10 Limitations of the study
(a) The selection of participating schools was base@G@ade 7 and 9 national examination results

obtained from the Examinations Council of Zambi&ZE. There seems to exist a huge grade-
gap between the grades that were used as theiselegterion and grade ones upon which the
research was conducted.

(b) The actual classroom teaching climate was not dezdlas a source of data. Observing teachers
teach and interact with their learners could hawecked the study to see the influence of
classroom practices which was presumed to have sgffeet on learner performance as

teacher-performance in class would have been sttageto examine as well.

1.11 Definition of terms
Alphabet knowledgeability to demonstrate familiarity with letter-nasiand letter-sounds.

Audio-lingual: an old language teaching approach which emphakirgdiage form rather than its
use.
Childhood:a person’s state of being child.

Consensusgeneral agreement on something between or amonepeo
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Curriculum: the subjects comprising a course of study in asicltollege or university.

Developmental trajectoriegorces or factors shaping various types of dgvalent.

Decenniumrelating to a periothsting or recurring every ten years.

Differential: dependency on a difference or varying accordingreumstances or relevant factors.

Double-risk:having two risks from two different sides.

Dyslexia:a disorder involving difficulty in learning to réar interpret words, letters and other
symbols, not related to low 1Q .

Executive functionorganized skills which facilitate the performaméeertain academic tasks.

Home languagelanguage mostly used in the home.

Home literacy practiceactivities in the home that build on the childdsguage and literacy skills.

Intra-class correlationsa measure of intercoder reliability.

Language of instructiona medium of instruction used for teaching purposes

Language policyofficial guidelines for the use of a languagedadhing or official communication.

Literacy: the ability to read and write.

Multiple-intelligence:a view of intelligence involving several factoss@posed to a single factor.

Numeracy:an academic skill relating to the knowledge of bers.

Parental involvementgiving parents of children opportunity to partiip in or have a say in their
children’s school-related activities.

Pedagogical didacticsmanner of a teacher, especially so as to be paitngn

Phonemic awarenesability to recognise that a spoken word consigsnmaller (sound) units.

Phonics:a method of teaching people to read by correlamgds with alphabetic symbols

Phonological knowledgedo be aware of the relationships of sounds witliibetween languages.

Play languagelanguage mostly used when the child plays witnis.

Poverty:the state of being without resources for deceimdiand survival.
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Precursor:a thing that comes before another of the same kind

Pre-servicewusually first training pursued before someonestamployment.

Kindergarten:an equivalent of a nursery school or preschool.

Kurtosis:the peakness of a statistical distribution.

Reading: the ability to decode unfamiliar words and théitgtto read fluently.

School readiness a multidimensional construct that includes lvatral, emotional, cognitive, and
knowledge components that make the child “readigéon” at school entry.
Skewnessasymmetrical statistical distribution.

Stress reactivitya response to some psychological and physiologichiological stress stimulus.

Susceptibilitythe state or fact of being susceptible to theremvnent relating to a person's
temperament or constitution.

Working memorya person’s short-term memory.

1.12 Summary
The goal of this chapter has been to provide thdysgeneral overview. Background of key issues

regarding low literacy and numeracy levels in Zamkprimary schools and other countries have been
highlighted. Arising from the Zambian studies, #hes sufficient evidence to suggest that young
children perform below grade level and a numbeclafd characteristics, (child, home and school
factors) seem to be associated with this levelesfgpmance. It is also clear that a lot of resedras
been underway aimed at addressing the low litelaals in Zambia, but children’s performance still
lag behind. The importance of literacy and numergdls attainment cannot be over emphasized. In
this vein, Matafwali, (2010) argues that in a tembgical era like ours, the demands for higher
literacy levels or competencies are ever increasiagting more grievous consequences for those who
fall short. It is in this respect that investigasothat document early literacy development aneroth

critical indicators in foundational academic skikarning and teaching become essential. Compared
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to research in early literacy, lesser efforts séernave been dedicated to early numeracy, a Situati

which motivated the researcher to include dothydadracy and numeracy in this study.

In Zambian schools, an interplay of factors, ratttean a single factor might be responsible for
children’s persistent low skill-attainment in liggly and numeracy skills. In the current study, sdve

child characteristics, home-situations and schauadtors have been brought out as the main
determinants of children’s performance. It was alsgessary to find out how these factors do not
influence children in exactly the same way as chiiddiffer in many respects even if they are raised
in the same home and educated in the same schewbmment and by the same teacher. Target
factors which seem to influence children’s learninglude: physiological reactivity, motivation,

opportunities at home, support at home, availgtulitliterature materials at home and many more.
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CHAPTER TWO
2.0 LITERATURE REVIEW

2.1 Overview
The first part of this chapter discusses literacyl aaumeracy development. Later a number of

characteristics which seem to be predictive hase hkeen cited. These include: child characteristics
with specific reference to neurobiological stresBild home-foundation, executive functions and
intelligence. In addition, home factors discussedude: the home environments, parents socio-
economic status (SES), and parental involvementliesctly or indirectly relating to children’s
performance. Motivation and learning, teacher-cdempee and teaching quality have been outlined
although the study did not focus so much on theheain-put. In addition, significant research $tsd
that have attempted to determine the strengthitd and family characteristics in determining alghi

reading, writing and numeracy performance have lbefmred to as well.

2.2 Literacy and numeracy development

2.2.1 Literacy development
The term literacy denotes two skills; reading andimg. According to (Paris, 2005), learning to dea

is one of the greatest accomplishments in childhbedause it is the foundation for learning and
academic achievement later in someone’s life. Repds a component of literacy involves two basic
processes, decoding and a comprehension procesgdetoding process involves understanding the
relationship between letters and symbols whichnslar to oral language and this enables the lgarne

to pronounce words correctly.

In line with one of the expectations in this studhe National Reading Panel (2000) states that
reading is influenced by a number of interactingtdes. One of these factors is phonological
awareness which is awareness of phonological vefteesented by a given writing system which is

positively correlated with reading ability. In atidn, Elbro, Bostron and Peterson (1998) has also
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revealed that phonological awareness follows aldpweental schedule, with awareness of syllables
developing before awareness onset which in tureldeg awareness of phonemes. This awareness of
phones and the ability to reflect on and manipullaéen increases the chances that young childrdn wil

develop good decoding skills leading to successating from early grades.

Noe et al (2012), however, note that despite a#teoel in preschool and the potential of emergent
literacy skills to build a foundation for readingiany children do not receive sufficient emergent
literacy instruction early enough. On the otherdhanfurther argued that a spoken language doés n
require a conscious awareness of the speech saningerds. Speech is produced and understood
automatically, with little conscious attention give sounds. However, phonological awareness (PA)
is the conscious awareness of sounds of a langltagethe ability to reflect on the sounds of werd
separately from the meaning words. It is one of ritegor emergent literacy skills, which is most
strongly related to future reading (Adams, 199Ce|E& Justice, 2005; Lonigan et al., 2000). PA can
also be described as children’s ability to attemthe auditory aspects of language, without attend

to meaning (Koutsoftas, Harmon, & Gray, 2009; Teehe, Williams, & Moore, 2003). PA involves a
metalinguistic understanding of the structure @l éanguage, including the ability to recognize and
manipulate parts of oral language, that is, semt®nwords, syllables, and phonemes (Adams, 1990).
The National Reading Panel (2000) describes beginmeading as a developmental skill which
depends on phonological awareness, i.e., undeistaniat phonological units in words represent
letters. This awareness of phonemes and the aldlitgflect on and manipulate them increases the
chances that young children will develop good dewpdkills leading to success in reading in early

grades.

Research has established several findings toaniize why some children have difficulties leagnin

to read. In this regard, a number of reasons ferpissible occurrence of reading difficulties have
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been raised. Evidence shows that poor instructimhliéeracy experience (Pressley, 2006; Vellutino,
et al.,, 1996) and biological disorders such adedis (Gillon, 2004; Pressley, 2006; Shaywitz,
Morris, & Shaywitz, 2008), lead to difficulties iearning to read, but perhaps most significant are

phonological awareness and alphabet knowledgeiplaading difficulties.

Ziegler and Goswami (2005) hold the view that tegedopment of reading depends on phonological
awareness across all languages so far studied. 1oy is acknowledged that languages vary in

terms of their consistence with which phonologyeigresented in orthography.

In terms of how reading starts and develops, diffe scholars and researchers continue to raise
various views pertaining to it. For example, Cr$i®96), states that reading takes place letter by
letter with large units gradually being built. the same vein, Hill (1997) observes that the

connectionist perspective places priority on laagrthe code as means to fluent reading and inatease
comprehension. This approach is closely linkedh® developmental readiness perspective where
knowledge is based on elements or pieces thathare gut together or connected to make a whole.
The view cited above, therefore, implies that leagrio read is a process associated with a number o
smaller steps skills. Adams (1990) adds that drieeobest predictors of how well students willrlea

to read during their first two years of school lfopemic awareness. These views are in line with
what was anticipated in this study where alphalnetedge, phonemic awareness and reading and

writing are among the main aspects of focus.

Research has consistently pointed to predictive oblphonological awareness and literacy skills.The
importance of phonological awareness as a centedupsor for later developing reading skills is

widely accepted (Goswami and Bryant, 1999). In antjtative meta-analysis of experimental training
studies of phonological awareness, Bus and vamditmen (1999) showed that phonological training

reliably enhances both phonological and readinfisskihey also concluded that gains produced by
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means of phonological training are more robust eodsistent when phonological awareness and
letter-sound correspondence are taught togethamniclg that the letters may draw the child’s

attention to the sounds of spoken words and theal/s/mbols anchor the phonemes perceptually.

Manning and Kato (2012) have also explained thanhpmic awareness is when you hear a word and
can divide it into the smallest parts. Phonics o lhand is when you are looking at the letters in a
word and you make sound-symbol correspondence. eMenynot all children become phonemically
aware at the same age or grade. Some 4-year-oidsegaent multi-syllabic words, into syllables and
some 6-year-olds cannot segment a one-syllable ploodemes. Students who have difficult learning
to read in the early grades are often unable tadliwities related to phonemic awareness and those
with poor phonemic awareness skills at the endeir tkindergarten year are more likely to become

poor readers than those with well-developed phoo@emvareness skills.

Regarding writing, Dixon and Nessel (1983), stduat it is generally accepted that writing is more
difficult than reading. Producing meaning in wrgimequires more effort than recognizing meaning
through speaking or reading. What can be said atmmhot be expressed as easily or quickly in
writing. It is also possible to say that when dewdwhat to say, learners must follow the conversio

of spelling and pronunciation that will make thessege understandable to others.

Mercer and Mercer (1993) noted that writing is batlskill and a means of self-expression. The
writing skills also integrate and depend on visoabtor and conceptual abilities. Young writersetak
several years to develop this ability. With refere to its complexity, Crystal (1996) argues that t
write is to plan and produce language so thatntlmaread. Even at a tender age, children whaootry t

complete writing assignments demonstrate an alitityhink. To develop good writers, we must
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provide learners with a structure that will produle right sequence of progressively more complex

actions.

Shaywitz (1998) and Snowling (2000) state that mbataly individuals with dyslexia often have
associated difficulties with writing, spellings, too co-ordination and attention abilities, whichrywa
across individuals making it difficult to specityd etiology. Some children write as confidently asd
enthusiastically as they did in the first languageor some children, however, writing becomes a
dreaded, anxious activity, as they wrestle for getrbn with pencil strokes, word-spellings and ytra
marks resulting in children discarding the work #edinning a new. The challenge of learning to read
and write in two orthographies simultaneously omediately one after the other is even greateras th
acquisition of these skills entails learning newopblogical information and the ability to reliably

assign this information to the appropriate grapbjresentation.

“For some children, literacy development does goywadly , leading to persistent, pervasive and
qualitatively different progress in cognitive demginent by comparison with normal children. Such
atypical development can have many different causesgenerally has some sort of physiological
basis” (Wolf et al., 1990: 347),which can be ddsenlias stress reactivity because experiences aither
home or school can induce children’s emotional treas. These reactions can affect how the child
acts and reacts to learning situations. Wolff et(ibid) further observe that recent research on
individual differences in mental ability suggedtsittthe way the mind develops is the product of a
complex interaction between biological factors @@entemperament and neurological characteristics)
and social factors (determining the way of concalting the world, the skills and expertise, th@est

of response or attitudes to problem solving thataasmitted to the child from his or her familydan

surrounding culture).
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Since the process of literacy development takesggémeral pattern of cognitive developments, Cox
(2001) reveals that children’s thinking developsairclear sequence, though it is not necessarily
assumed that there are discrete stages in thidopavent. Case (1978) further states that cognitive
development is sequential, becoming more proficamirocessing information. Another proposition

relates to working memory in which it is arguedttdavelopment is explained in terms of mental

space, the increasing size of working memory aslhiild develops. Children certainly become more
efficient at processing information as they geteold~or other children, however, Pressley (2002)
argues that lack of phonemic awareness seems fpiduet @icious circle. Children who are exposed to

a great deal of language and have well developeddaries early in life have greater phonemic
awareness. Goswami, (2000, 2001) and Metsala ()19%9essley (2002) argue that a well-developed

vocabulary provides many opportunities to discriaméwords on the basis of sound differences.

As children are growing, Costa (2001) argues thatking and reading develop along parallel
trajectories. It is also expected that as childdemelop literacy skills, mathematics skills areoal
emerging. Recent research suggests that instrattioathods and materials in literature classes can
become the perfect vehicle to teach higher leviekihg. Through literature, students come face to
face with powerful thinkers who influence theirrtking too. On the hand, Kirkt al (2012) observe
that because reading and arithmetic are similanany ways (for example, numbers and words stand
for concepts), a child with language difficultylikely to have difficulty in learning to calculatén
Zambia, however, more research conducted in Zastitar has a biased concentration on literacy

development as compared to what has been dortee eréa of numeracy.

Studies conducted so far view literacy developmmeattto occur in a vacuum as language plays a

crucial role in this process. Matafwali (2010) amarsther scholars observes that using the mother
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tongue facilitates children’s thinking and develamof concepts that enable them to easily acquire
knowledge as well as vocabulary in second or tharlguages. A mother tongue is a language a
learner needs to rely on as an emergent readeeifirst grade, but literacy proficiency in English

the ultimate goal.

Phonological awareness in a target language (matmgue or second language) is a precursor to
reading development as it follows a developmernthédule of syllables developing before awareness
of phonemes. Presley (2002) states that phonem&reasss can be developed through systematic

practice in categorizing words on the basis of camtmeginning, middle and end sounds.

In another way, Moats (2000) states that to leame&ad and spell using phonics, children haveamle
the relationship between letters (graphemes) awoedso (phonemes) and then remember the exact
letter patterns and sequences that represent gaseech sounds. At this stage, to be an independen
reader, the child relies heavily on the supporttte adult to help him develop perceptions and
interpretations. Therefore, the presence of mkiteed adults, peers and siblings in the child’sre

or school environment facilitates reading attaintweith ease.

Domblewski and Kauffman (1990:21) noted that “péseserve as their children’s first and most
important teachers and role models. Creating mileg environment and atmosphere in the home in
which learning can take place is one of the maggponsibilities of care givers. Such an atmosphere
is marked by parents’ or care givers’ willingnegssassist the child. They can also nurture a child’
mental development by seeing to it that the balpeegnces a variety of stimulating experiences in

the surrounding”.

Regarding what happens before reading instructiBressley (2002:90) argues that much of what is
relevant to the development of literacy occurs teethe child first passes through the school-house

door. Some researchers have argued that oppoesiaitid events in the home such as game and play
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activities, interactions during meal times, mediawed by children and parents, outings, reading,
writing and drawing have implications for literadgvelopment. Presley (ibid) further argues that
literacy researchers studying the preschool yearse Hheen much influenced by developmental
psychology which deals with attachment and howdigvelopment of a secure attachment is critical to

productive cognitive interactions between parentshildren.

Since literacy takes long to be well developed,ngplearners need a stable early, consistent anld wel
supported start. Presley (2002:91) argues thath&mwparent-infant interactions go well, babies form
strong emotional ties with their care-givers, wiezdme the primary adult attachment objects. This is
important for emotional and other forms of develemt The more secure the attachment, the

effective the parent is in helping the child to lexe the world.

With regards to literacy development, Teale & $yl#1986) state that the movement from emergent
to conventional literacy is a gradual processshtiuld also be realized that these two forms efdity

are not discrete stages, but a continuum of legrtinat varies with the complexity of each indivitisia
development. Children move into different perioofs development in their efforts to become
successful readers, just as they did at the emengeesl. Preschool is a critical time for the
development of foundational language and literddilss including oral language and vocabulary,
phonological awareness, alphabet knowledge, andecions of print (Bowman, Donovan, & Burns,
2000; Welsch, Sullivan, & Justice, 2003). Presl@p0@) further argues that when phonemic
awareness instruction is added to an educationdragrment in which little skills instruction is
occurring, there are clear benefits for the stuslesteiving it. However, many kindergarten and
gradel children lack the awareness that wordsteeams of sounds that can be disentangled and that
sounds can be assembled to produce words. Forlgnateonemic awareness can be developed

through instruction, with clear benefits to subsaguacquisition of reading skills.
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In the same vein, (Cox 2001:461) holds the viewt tlievelopmental theorists propose that
development is sequential as it is related to arease in working memory. As they get older chitdre

become faster at processing information and inorghsable to apply rules. However, there are
individual differences in the use of informationopessing strategies which may be related to

intelligence’.

From studies undertaken in Zambia and elsewhei®jntportant for educators to realize that litgrac
development is quite demanding on the part of loghteacher and the learner. From the learner’'s
perspective, Ferreiro and Teberosky (1982) argaethie young child’s concept of words changes as
the child’s literacy development evolves. Childsadeas about words are quite different from aglult
concepts because a child constructs and develepsothn knowledge and this is often quite different
from that of an adult, thus, there are differenoetsveen how an adult and a child understand reading
and writing. Cox (2001:445) notes that “childretii;king differs in many ways from that of an adult
as shown in their beliefs, their understandinghef physical world.” Piaget, a constructionist tfigto
believed that children’s thinking goes through ajesat each of the four stages of development until
they can think and reason as an adult. He alsoduted the idea of decalage, the gradual acansiti
of particular skills within a particular stage aobgnitive development.” Likewise, literacy being a
gradual and complex process does not emerge amtbgemdependently. Though most studies focus
more attention on literacy development alone, withfew on mathematics, it is important to address

early literacy and numeracy skills together.

Because reading and writing are thinking procesabismgton and Cunningham (1996) and McGee

and Richgels (1996) observed that emergent litemracygt also be considered in the context of
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children’s developing cognitive skills. In thisgard, the cognitive and socio-cultural theories of
Piaget and Vygostky respectively are necessarheadiscussion and study of early literacy and the
factors that facilitate it. In view of this, the rcent study also considered that development of

numeracy development as part of the developmeraakps.

The presence of adults and siblings in most Zamfaianilies sets a social environment that provides
academic benefits as well. Cunningham and Zibu(8ksL4: 256) indicate that “adults can help foster
children inference-making skills well before theg aequired to make these strategies as independent
readers. After your child begins to read on his oivwould be important for him to continue working

on these advanced skills.” They further observe piheschool children are capable of interactindiwit
text beyond literal level, but many only do so wipgampted or questioned. This is highly dependent
on social interactions in the home and the Zambiaty literacy situation for children in preschools

may not be in line with this assertion.

Presley (2002) records that Bus and van 1Jzendd®®b) studied a group of 3 year-olds who varied
in security of their attachment with their mothevigh findings that the frequency of reading that
mothers reported doing with their children was tetlato security of attachment. This simply means
security in attachment predicts healthy interadias parents and children tackle intellectual
challenges together, including reading with onetlagio Apart from reading for and with children,

parents also need to do some mathematical sumsheithchildren.

2.2.2 Numeracy development
Mathematical concept formation is believed to iweoln active process on the part of the learner. It

involves the construction of meaning. Therefore durriculum is not that which is learned, but a

programme of learning tasks, materials and ressurcen which learners construct their knowledge.
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It should also be made clear that this learningdadff within the environment where early numeracy
skills in foundation years is preceded by actigiteuch as oral counting using concrete objects,
sorting, matching, jigsaws, drawing, copying anddeiaconstruction (Gelman & Gallistel, 1978). At
this stage, the play method, the use of songs layrdas are useful ways of presenting mathematical
concepts in a relaxed and enjoyable manner. Thraagid play, water play, artcraft activities,
plasticine, play with blocks, string, and othemths provides a rich environment in which the child
acquires, in an informal but very important waye theginning of understanding of number,
measurement and spatial concepts. In Zambian grekse@nd primary schools, teachers use such
methods of teaching which children enjoy a lot biotltlass and outside class during play time.,lt is
therefore, highly expected children’s performantaumeracy should be that low. Teachers too are

expected to teach mathematics with ease.

The counting component is related to simple contmutawhereas quantity discrimination is linked to
the use of a mental number line. The ability to aseental number line appears to be dependent on a
potentially inherent magnitude representationatesys(Feigenson, Dehaene, & Spelke, 2004). The
use of counting to determine exact quantities issitered to be another fundamental enumeration
ability (Gelman & Gallistel, 1978). Its developmestarts at the age of about 2 or 3, when children
begin to count, mostly asynchronously. They beginrdalize that numbers can be used to count
objects. At this age, children can connect the eptt¢hat counting determines numerosity to all
numbers within their counting range. At the agé®othildren reach the stage of resultative counting
This means that they are becoming aware of thetlfiattcounting has to begin with the number one,
that every object has to be counted once, andthieatast number gives the total amount of objects.

This cardinality principle is very important in usrdtanding counting).
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It was anticipated in this study that children naéf§er in academic skill-performance due to a numbe
of factors. Research has revealed that about 5-@D%hildren have serious difficulties with the
acquisition of these counting skills in kindergart@hese children are at risk for later math leagni

disabilities (Aunio, Hautamaki, & Van Luit, 2005;akkler, Tancig, & Magajna, 2003), as recent
research has indicated that counting is an impbrpmacursor of later math abilities (Aunola,

Leskinen, Lerkkanen, & Nurmi, 2004).

Another important factor may be formed by defiditschildren’s executive functions, as several
studies have found children with math learning liigges to perform significantly below their peers
without disabilities on tasks that measure exeeufimctioning (e.g., Bull & Scerif, 2001; Gatherepl
Pickering, Knight, & Stegmann, 2004). There is atsopirical evidence suggesting that executive
functions are already involved in learning earlymanacy (Goodyear & Hynd, 1992). In a study by
Braunmiller (2008) executive functioning emerged assignificant contributor to arithmetic
calculation. Second, after controlling for readipgycessing speed, short-term memory, and executive
functioning, only visual-spatial working memory, damot verbal working memory contributed to
arithmetic calculation. In the current study, exe@ifunctions were expected to predict both litgra

and numeracy skills among Zambian children in trst §rade.

From the very beginning, therefore, children needsaerable exposure, practice and experience of
working with concrete objects physically so thatope they start learning facts in a systematic way
such as addition, they have a clear idea of whavisived. The small objects of practice may ingud
cubes, counters, buttons, beads, toy cars, toyadsiamd also children themselves. So both the home
and school environments need to be enriched with soaterials, some of which can be bought or

improvised.
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The general cognitive development as highlightedKlagsin (2001) rests on the assumption that
children are curious, active and constructive tisk According to Piaget, infants and childremfor
schemas or mental representations of the worldderao make sense of it. Through a process of
assimilation, he said, children try to put new mfation into existing schemas through the procéss o
accommodation. Viewed in this way, literacy andnevacy development occur through a complex
interplay between pre-existing knowledge and neWrmation gathered later on. According to
Piaget’s perspective, children construct their odgas as they actively participate in and manipgulat
various activities in the environment which needstot their mental age as well as need to be
interesting. Vygostky’s perspective on the othandhsuggests that emergent literacy is also based o
behaviours modeled and supported by adults whoueage children to change and refine their own

ideas to more conventional and age appropriatemsti

Mercer and Mercer (1993) argue that MathematicsaHasg structure. Students first construct simple
relationships and then progress to more compléstdduring the pre-school and primary years, many
young children are not able to sort objects by,smatch objects and understand the language of
arithmetic, or grasp the concept of rational caumtiLearners with math deficiencies are as disable
as individuals who are unable to read and matltiéeities are common at all age levels. Mercer and
Mercer (1993:236) further inform that ‘daily livingequires numerous math skills; for example,
planning, computing percentages for purchases ms, tmaking estimation, interpreting recipe
measurements, measurement for cooking, etc. Moremvechool settings failure in math-areas seem
to generate high levels of anxiety. Learners wititmdeficiencies are as disabled as individuals who
are unable to read and math deficiencies are comahail age levels. During the pre-school and
primary years, many young children are not ablsoi objects by size, match objects, understand the

language of arithmetic, or grasp the concept admat counting.
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In most Zambian government primary schools, manidien fail to acquire basic numeracy skills
although the failure rate is unknown. This failpersists on till later stages in secondary andatgrt
education thereby making mathematics an unpopuldjest. These difficulties can be attributed to
environmental factors, such as socioeconomic statpsrental stimulation, experience with different
kinds of materials (e.g., Arnold & Doctoroff, 2003nd child variables such as number-sense,

intelligence, or other domain-general functions.

Central to raising learner achievement in mathersats improving the quality of mathematics
teaching. In addition, recent studies indicate tdmhain-general cognitive abilities, more speclfica
executive functions, may provide good explanati@ns/ariability in early math learning (e.g., Béll
Scerif, 2001; Espy et al., 2004; Kroesbergen, Vamit, & Van Luit, 2007; Passolunghi, Vercelloni,
& Schadee, 2007). Learners who receive high-quahstruction experience greater and more
persistent achievement gains than their peers ed&ive lower-quality instruction (Rivkin, Hanushek,
& Kain, 2005; Wright, Horn, & Sanders, 1997). Rinket al. (2005) found that learners who were
taught by a highly effective teacher achieved & géil.5 grade equivalents during a single academic
year, whereas learners enrolled in classes taughindffective teachers gained only 0.5 grade

equivalents in the same year.

Moreover, the effects of high-quality instructiom ¢he academic achievement of disadvantaged
learners are substantial enough to counteractdbedf familial and social conditions often fourtd t
impede learner achievement (Rivkin et al., 2005}. d¥ferently, teachers are critical determinaoits
learner learning and educational progress and mhust be well trained to use effective teaching
practices. Suffice also to note that researchdateh@ion for early numeracy has grown in the past

decade, in the area of both assessment and instrudidequate mastery of this skill will enhance th
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development of mathematical knowledge in later gsagvhen children receive their first formal math

instruction. (Berch, 2005; Jordan, Kaplan, Locun&iRamineni, 2007).

2.3 Child characteristics
In the context of this study, child characteristiepresent a hoist of qualities and behaviors énat

part of a child’s temperament, personality anditdsl which are of great importance to literacy and
numeracy skill-development. These include learnimghaviour, pupil’'s age, nutrition, health,
intelligence, pre-school background, home backgipsncio-economic status and motivation among
others. These characteristics will be of focushis study because in isolation or in combinatiogyth

impact children’s performance in early literacy anuineracy either positively or negatively.

2.3.1 Executive functions and learning behavior

In this study executive functions are among targegdictors of literacy and numeracy skills
attainment because research has shown that exedutictions are a set of cognitive abilities that
control and regulate behavior that is requireddarning. These include: working memory, inhibitory
skills and attention (Diamond et al, 2007). Thelgisscover basic cognitive processes that organize
thought resources towards a desired condition amsthool and foundational years of schooling seem
to be an important time for the development of exige functions. Kroesbergen et al (2009) argue
that executive functions an umbrella term for different higher order ftions, such as planning,
inhibition, and updating, and executive functions aecessary for the adequate execution of complex
goal-directed activities, such as mathematical 4a8kelsh et al, 2003). Executive functions are
especially important in novel situations in whiameocannot rely on routine and have in common the
regulation of other cognitive skills. Learning betwa in its active form depends on psychological
skills which include attention, inhibition and wang memory. Kassin (2001:131) states that,
“attention is a state of awareness consisting ®fst#nsation, thoughts, feelings that one is atbenidi
something at a given moment.” Executive functi@iissare supposed to be stimulated in preschool
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and elementary grades as teachers are expectedcto activities which stimulate executive function
skills such as attention, working memory and intioipi skills (Diamond et al., (2007) which are

associated with school readiness, turn-taking aythg attention.

Individual differences among children predisposidcén to risky and beneficial experiences. Those
who most need improvement benefit the most fromlaba learning experiences. Children with the
weakest executive functions benefit the most frag axecutive function intervention or program
(Flook et al., 2010; Karbach & Kray, 2009; LakesH®yt, 2004). Hence, early Executive Function
training should be an excellent tool for levelirge tplaying field and reducing social disparities in
Executive Functions, thus heading off social diga in academic achievement (O’Shaughnessy et
al., 2003). Because executive functions predicostreadiness (Blair & Razza, 2007), later academic
performance (Raver et al., 2011; Li-Grining, RavrPess, 2011), and mental and physical health
(Moffitt et al., 2011), if the early disparity irkecutive functions is narrowed, the disparity il

readiness and academic and health outcomes sheulartowed as well.

Children’s executive functions should be challengedughout training. executive function demands
need to keep increasing as children’s executivections improve, or few gains will be seen
(Bergman-Nutley et al., 2011; Holmes et al., 20Kkngberg et al., 2005). There may be two reasons
for this. First, if people don’t keep pushing thetrgs to do better, they stop improving. Seconthef
difficulty of an activity doesn't increase, it benes boring, and children lose interest. Clearly,
Executive Functions can be improved in childrengrein those as young as 4 or 5 years of age,
without specialists and even without computersimprove Executive Functions, focusing narrowly

on them may be less effective than also addregsmagional and social development.
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Attention is a cognitive process of selectively camtrating on one aspect in the environment while
ignoring other things. Attention has also beenrretéto as the allocation of processing resourtes.
is, therefore, a very important child-charactecisti as far as learning academic and other slglls i
concerned. This so because learning a conceptisvad by information being perceived, stored in
the short term memory before being passed on itotinge term memory where it is stored for a long
time. To perceive any form of stimulus, the learisesupposed to pay particular attention to that. A
stimulus does not present itself in isolation, ibeixists mostly with other distracters. Santro2Qd4)
argues that selective attention involves focusing specific experience while ignoring others. Young
learners are strongly influenced by the featuretheftask that stand out. Executive functions dsgyel
rapidly during childhood, with substantial changesurring between 3 and 5 years (Mdller, et al,
2006). After the age of 6 or 7, children more édfintly attend to the relevant dimensions of th& tas
the problem. Developmentalists believe that thiange reflects a shift to cognitive control to
attention, so that children act less impulsivelyd aeflect more. Examples of attention include
listening carefully to what someone is saying whgeoring other conversations in a room (the

cocktail party effect) or listening to a cell pharenversation while driving a car.

Self-regulation positively affects a student’'s &pilto learn by promoting social competence,
academic achievement, goal-directed behaviors, emdtional states (Buckner, Mezzacappa, &
Beardslee, 2009). More specifically, it comprisesdhitive, evaluative, and behavioral processess tha
guide goal-directed action and emotional respom&ss” (Rudolph, et al, 2001). In the classroom,
self-regulated behaviors are critical to studemtrieng because they enable self-sustained efforts
toward achieving a teacher’s instructional goalseiQtime, a self-regulated learner has a greater
chance of acquiring new academic skills as a restilshared learning goals that bring about

purposeful actions before, during, and after irdtamal activities within a lesson.
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Undoubtedly, there are many facets to “self-regoat Borrowing from the executive functioning
literature, there is need to focus on the consiliselective attention, which is particularly udefor
understanding how mechanisms of controlled attantioght support learning (Rueda, Posner, &
Rothbart, 2005). For example, selective attent®rheorized to allow for “efficient and focused
processing of goal-relevant stimuli, with minimaltrusions from goal-irrelevant stimuli” (Lavie,
2000, p. 175). In other words, this type of focosld benefit young learners as they begin to aequir
reading skills because it would guide these learneward engagement with literacy instruction
provided and away from distractions caused by othlements present within the classroom
environment. Moreover, it would serve to structatassroom learning opportunities by enabling
students to identify and distinguish between rat¢and irrelevant information, sustain focus, and
resist forgetting. The classroom is a complex legrrenvironment, encompassing teacher-level
characteristics (e.g., teacher experience, knowledgd skills; Cunningham, Zibulsky, Stanovich, &
Stanovich, 2009), student-level characteristiag. (@rior knowledge, cognitive processing constsin
motivation; Verhoeven, Schnotz, & Paas, 2009), thedt interaction (e.g., Connor, Morrison, et al.,
2009). Attention behaviors, as rated by teachats mothers, is one of the strongest predictors of

reading performance, following reading and mattiski school entry (Duncan et al., 2007).

For example, the regulation of attention-memonyikely important for acquiring academic skills
because it supports the working memory processeéegled for complex task performance by keeping
information current in mind (Garon et al., 2008 ti&acole et al., 2008; van der Sluis, de Jong, & va
der Leij, 2007). That is, in a kindergarten classngthis capability may allow a student to remember

multistep directions by allowing him or her to hdlkk-relevant steps in mind and disregard other,
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irrelevant information. This would also serve tsthr sustained task focus and resistance to forgett

during instruction.

Inhibition could be described as “the ability tonage distraction and stay focused, and to resist
making one response and instead make another. M¢gorkemory is defined as “the ability to hold
information in mind and manipulate it". The lasnf@ion, attention is identified as “the ability to

flexibly switch perspectives, focus of attentiony@sponse mapping (Diamond, 2007:70).”

Inhibition is associated with distraction whichbased on the assumption that, during the perforenanc
of any mental task, which requires a minimum of takeffort, the subject actually goes through a
series of alternating states of distraction (nomkijvand attention (work). Kassin (2001) disclodwest t
selective attention is the ability to focus awasmen a single stimulus to the exclusion of other
stimuli while divided attention is the behaviorgionultaneously engage in two or more activities A
a result, a learner with selective attention caofipfrom learning more than one with divided
attention. Failure to attend to a situation seletyi leads to distraction and the information

experienced is lost immediately.

Selective attention work hand-in-hand with shortl &ong term memory. Memory consists of three
places; registering, storing (based on repetitmmetimes) and recalling (based on active repejition
For learning to be successful, all the three stagest be available. Registering information entails
transforming or sensory stimuli into the kind ofdeothat memory accepts and that memory accepts
and that code is placed in memory. Registeringrin&tion is also called encoding which is a very
important process in literacy development as thiédclearns to read. Storing means retaining
information that has been encoded. Once informaigostored, recalling or retrieving it involves

recovering the stored information to the workingmoey. The working memory has been described as
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an active information processor responsible forisgpand processing information for a short time

(Baddeley, 1996).

One of the potential factors that might influent¢dldren’s writing skill is student behaviors such a
inattention and hyperactivity. Although correlatethttention and hyperactivity are distinct constsu

(e.g. Goodyear & Hynd). Inattention has been hypsiited to reflect problems in self-regulation of
internal cognitive processes while hyperactivityynmaflect problems in self-regulation of behavior
(Barkley, 1996). Classrooms are complex learningrirenments where teacher and child

characteristics interact and influence childreearhing.

Child-related factors, home factors and pedagodacbrs influence learning behaviour. Some child-
factors can be grouped into biological or psychmalgfactors while those from school and home can
be regarded as environmental in nature. The emwiemts in which children are found present
different contexts. Developmentally sensitive catdenclude many everyday activities involving
physical action, play, problem solving, and explioraof materials and events (Martin, 2000).
Particularly sensitive are social contexts in whpealnents and others (e.g., older siblings, predchoo
teachers, etc.) employ modeling, instructions, tjols, conversations, and narratives to mediate
critical pre-developmental proficiencies, such asyditeracy, numeracy, and language (Tharp &
Gallimore, 1989). Early literacy proficiency igghiy affected by family income and parent’s level o
education and occupations (Grouws, 1992; Pond,)1L %29 example, better educated parents are
more likely to engage in literacy activities at hmmwhich results in higher reading achievement

among children in early elementary school (Adar390).
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2.3.2 Neurobiological stress reactivity
Feldman (2004:420) states “stress is a part ofyewers existence, and most people’s lives are

crowded with events and circumstances, known ass#s that produce threats to our well-being”. He
further argues that stress produces several ougofifee most immediate is typically biological

reaction, as certain hormones, secreted in thenadiglands, cause rise in the heart rate, blood
pressure respiration rate and sweating. Stress eway cause more serious, even life threatening
illnesses. According to research, the greater theber of stressful events a person experiences over

the course of a year, the more likely he/she elyiko have major illness.

Some children who are raised under deprived camditshow higher levels of behavioural and health
problems than their low reactive peers. Such childrave been traditionally identified as partidylar
vulnerable to stressful experiences (Obradovicl.et28@10). In reply to family adversity and poor
health, children may manifest neurobiological snesactivity. A few researchers have challengesl thi
traditional view, arguing that high reactivity, wiher measured at the emotional, behavioral, or
biological level, is not a unitary, pathogenic r@sge to adversity that invariably leads to
maladaptation. Belsky and colleagues (Belsky, Bakeis-Kranenburg, & van 1Jzendoorn, 2007), for
example, have posited that temperamentally reaathitlren may show higher susceptibility to

environmental influences “for better and for watse

Ellis and Bjorklund (2012: 594) postulate that yguchildren growing up under more stressful
ecological and family conditions tend to developrenansecure attachments, more opportunistic
interpersonal styles, and higher levels of aggoessihereas children growing up in more stable and
supportive contexts tend to develop more secuelattents and reciprocally rewarding and pro-

social interpersonal orientations.
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From the perspective of evolutionary biology Ebisal, (2006) indicate that children growing up in
supportive and nurturing families might be expedtedevelop high levels of biological sensitivity t
context in order to take greater advantage of tbsitipe and stimulating features of their
environments. As a result of both high sensitiathd protective environments, these children would

show high levels of competence and low rates oftat@md health problems.

On the other hand, children exposed to high legélsarly risk and adversity may also develop high
biological sensitivity to context, as a means a$tgining vigilance for environmental threats and
hazards. Although such vigilance may be adaptivhenshort run, over a longer period of time it
could augment children’s vulnerability to the deteus effects of adversity. However, not all psipil
are equally susceptible to environmental influenesen when they do not differ in cognitive
potential. In developmental psychopathology, thecept of “differential susceptibility” has emerge

to acknowledge the accumulating evidence that somlgren with a specific temperamental or
genetic make-up seem to suffer most from negatarenging and at the same time appear to profit
most from positive parenting (Belsky, Bakermans#&msburg, & Van 1Jzendoorn, 2007; Belsky &

Pluess, 2009; Ellis, Boyce, Belsky, Bakermans-Kndeg, & Van IJzendoorn, 2011).

Similarly, Van der Kooy-Hofland et al (2011) haveegented the hypothesis that stress reactivity is
better conceptualized as a high biological sensjtito context. From this theoretical perspective,
children with heightened biological sensitivity tmntext are predicted to be more vulnerable to
negative and stressful contextual factors, but &isbave greater capacity to benefit from positive
environmental influences. Temperament is also destras an individual’s behavioural style, i.eato
way how a person repsonds to environmental stintuis independent of one’s motives, cognition,

skills and capacities, but tells how people reaRegarding an interest in a role of temperant i@'®n
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behaviour as a rule, a strong association betwegimidual temerament and school achievement is a

rather novel finding that has been mostly omittetearning and educational psychology.

In the context of learning, intense and lastingsgrmay impact a kid's brain area linked to memory.
Research has established that children who hadierped chronic stress compared with their less-
strained counterparts have smaller hippocampus @parbrain related to memory). The brain
differences also bore out in cognitive ability, vihose children with highly stressful lives penfomg

poorer than other kids on spatial memory tastip{//www.livescience.com/20820-stress-alters+brai

kids.htm).

2.3.3 Intelligence
Intelligence directly influences child-learning. Wever, its expression is highly dependent on the

provisions in the child’'s home and school environtn&or this reason, it is worth highlighting the
role of intelligence in academic achievement. Reigay literacy acquisition, intelligence is viewesl a
a person’s capacity to adapt by learning from eepee, solving problems and reasoning clearly,
while Myers (1998) notes that according to one I views, intelligent behaviour varies with
situations. He further notes that for Binet andeotintelligence testers, intelligence meant ckitts

ability to adapt successfully to academic work. .

Thornton (2008:340) on the other hand argues timellectual development through childhood
involves an almost continuous process of new deggvcreating revolutions in conceptual
understanding in the child. Every normal child whcan astonishing capacity of this kind, as the
ordinary basis of developmental growth. Howevems children progress towards the milestones of
development much more slowly than the average. Teéasn later than the average, or struggle to

keep up with their peers in motor skills in mattegding or analytical thinking.’
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In terms of literacy development, with specificamfnce to what they called ‘literacy development in
inconsistent orthographies’ such as the Englishguage orthography, Ziegler and Goswami (2005)
revealed that more inconsistent orthographies seerforce the reading system into developing
multiple grain size mappings and so learning todreach orthographies depends on greater
development of extra-cognitive architecture. Themef literacy development in a language such as
English language is inherently characterized wathding and writing difficulties especially to sedon
language learners. Commeyras and Inyega (200@)hallsl the view that the consistency problem
reflects the fact that some orthographies have iphellpronunciation and phonological units with
multiple spellings. Pupils’ literacy performance sach languages may be associated with notable
difficulties. Myers (1998) notes that using evidenfrom Gardner, the proponent of multiple-
intelligence, it is stated that we do not have amelligence but intelligences, each of course
dependent on the other. The linguistically intahg pupils are more likely to do better than others
Gardner's notion of multiple intelligence does ne¢em to be consistent with differential

susceptibility as it focuses more on the individwher than the environmental facilities and atgpec

Kassin (2001) on the other hand notes that linguistelligence is a verbal attitude rooted in the
auditory and speech centres of the brain and dsnsiskills involved in speaking, listening, reagi

and writing. Gardeners’ theory of multiple inteligces has a certain appeal to parents and educators
as it is commonly said that parents are their céi first teachers and the home shapes thelinitia
views of learning. Therefore, parents’ beliefsp&otations and attitudes about their children’s
education and achievements have a profound eappdtmon students’ conceptions of the place of

education in their lives.
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2.4 Situational factors for academic development
The primary purpose of the present study was tabésh the relationship between child

characteristics and environments in relation &rdity and numeracy development, the researcher felt
that it was necessary to take into account othenfa which are relevant in facilitating literacgda
numeracy and numeracy development. This consideratiould lead to broadly establish how the
various factors influence literacy and numeracyllskin order to provide a comprehensive
understanding of sources of children’s shortcomimg®arly literacy and numeracy skills among
Zambian children. The study, therefore, includedadan other important factors such as home
environment (literacy practice, home possessigoaient’s Social Economic Status, school quality
and other related issues. It is expected that tlaesk other factors can play a mediatory role in

promoting or hindering early literacy and numerakiyl development.

2.4.1 Child-literacy foundation
The role of early exposure to literacy in fosteringracy development cannot be over emphasized.

As literacy development begins very early in adhilife, Guppy and Hughes (1999) contend that,
“research consistently demonstrates that the mioitdren know about language and literacy before
they begin formal schooling, the better equippesl/ tare to succeed in reading. Therefore, both the
school and home environments play significantlyfedént, but to some extent related roles in
initiating and shaping the literacy journey of edearner. Tolchinsky et al (1995) indicate that
different perspectives on early literacy influerie®v literacy is approached in schools and they also
influence the way educators make home-school caiomscin relation to content and process and the
roles parents and caregivers can play. It can beepointed out that the successful development of
early emergent literacy cannot, therefore, be detddrom the functions of the child’'s home and

school environments. Children growth described femmergent to conventional literacy is influenced
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by their understanding of literacy concepts andré$fof parents, caregivers and teachers to promote

literacy.

Emphasizing the need for early exposure to literkopwledge, Ehri et al (2001) state that
kindergarten-students benefit from phonemic awa®nestruction more than students who receive
their first lessons in phonemic awareness in fws second grade. On the other hand, Guppy and
Hughes (1999:108) argue that, “a child’s acquisitiof phonic knowledge rests on his wider
phonological awareness. This awareness is grémlyed by early oral experience of rhymes,
alliterations, poems and stories and it holds #netk later success when the learner comes tozmnaly
the print representation of words. The developnwnthis earlier purely oral/auditory knowledge
depends on the child’s possessing good listeniitlg siad the adult giving sufficient time dedicated
teaching and demonstration. Therefore, childreedn® feel that manipulating and playing with
sounds is fun, enjoyable and interesting. Starmoy&000:393) suggests that, “children who begin
school with little phonological awareness have telacquiring alphabetic coding skill and thus have

difficulty recognizing words.”

The care and education of young children are st issues because of the increased proportions o
children living in poverty and their over-represaidn in special education (Hauser-Cram, Pierson,
Walker, & Tivnan, 1991). It is necessary to empbashe preventive perspective underlying EEI as an
effort to counteract the effects of poverty for Idhen (Martin, Ramey, & Ramey, 1990). As
mentioned earlier, the conditions of poverty cdogi risk factors for children’s early cognitivedan
social development that are frequently associat#ll later school failure (Wasik et al., 1990). High
quality, family-oriented, comprehensive EEI maysgeas a primary prevention strategy, since it may
ensure that these children enter school as heahllycompetent learners which will influence their

subsequent success in school, thus improving fivespects for a more productive and personally
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satisfying life (Bryant & Maxwell, 1997; SchweinhaBarnes, &Weikart, with Barnett & Epstein,

1993).

Preschool children from low socioeconomic statusBfamilies are less prepared for formal reading
instruction than children from middle and high Stagiilies (Lonigan, Burgess, Anthony, & Barker,
1998; Roseberry- McKibbin, 2008). Insufficient paegtion through rich language and literacy
experiences in the home often sets young childrea trajectory toward reading failure (Bracken &
Fischel, 2008; Hart & Risley, 1995). Due to widesgt recognition that early intervention has the
greatest potential to compensate for the damadiegte of poverty (Bus & Van ljzendoorn, 1999;
Justice, 2006; Vellutino, Scanlon, Small, & Fanuek06), many children from low-income
backgrounds qualify for early childhood educationcts as Head Start and income-based
prekindergarten. The development of reading skidla be enhanced in early childhood education

programs if emergent literacy skills are taught.

Consensus has emerged from three decades of Viteesearch that difficulty with the mental
processing of phonological information is a coréaitethat accounts for many children’s difficulse
in learning to read (Adam4990; Stanovich, 1988Phonological processing refers to the use of the

sound structure of oral language in processingewiand oral information.

Adams (2001) on the other hand observes that to teaead, all students must know the letterdef t

alphabet, understand their linguistic significan@onemic awareness) and learn the logic and
conversions governing their use (phonics) and istnfoe ensured that students grasp of these basics
must be a serious goal of any responsible prograwinteeginning reading instruction. In this vein,
Vaughn and Thompson (2004:31) argue that, “the gbphonic and early word study instruction are

to teach children that there are systematic relahigps between letters and sounds that written svord
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are composed of letter patterns representing thedsoof spoken words, that recognizing words
quickly and accurately is a way of obtaining megnirom them, and that they can blend sounds to

read words and segment words into sounds to spell.

Tough (1979) notes that learning to read calls upaonsiderable range of skills some of which may
assume that the child will have developed throuighphevious experience. Therefore, the teachers’
knowledge of complex skills that must be built igfdre beginning to read and can also be used to
reassure parents that their children are progrgdsinards reading. Parents and other adults reed t
be helped to understand the problems children nzewe lif they are introduced to formal reading

before they have developed the sub-skills of regadin

Research indicates that children from low-incomekigeounds do not receive exposure to literacy-
enhancing activities in the home setting (Feitel&oBoldstein, 1986). The relationship between low
socioeconomic status and reading achievementaylikediated by language (Hart & Risley, 1995).
Home-background and early experiences of everyg ghdy a significant role in starting to read aad t
manipulate numbers. On the other hand Cunninghad Zbulsky (2014) observed that many
children begin to display emergent writing becatissy are mimicking the adults around them and
because they recognize that putting informatiopaper is both a way to remember it and convey that
information to others. Preschool children are cépabinteracting with text beyond a literal leveyt
many only do so when prompted or questioned. Thezethildren from homes where parents or

caregivers are literate enjoy and benefit from #ugantage.

2.4.2 Quality of home environment
Foster et al (2005) have recorded that the quefityhe home environment is widely recognized as a

strong contributor to young children’s emergerdrhicy and social competence and to their subsequent
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educational success. Their study examined theoekitips between family variables (socioeconomic
status (SES), social risk factors, and home legrniariables) and children’s emergent literacy
competence and children’s social functioning. Itsvestablished that family social risk and home
learning experiences mediate the association bet®8&S and children’s school readiness in the areas

of emergent literacy competence and social funotgn

A child’s environment is often cited as one souofenfluence in the development of intellectual
skills. Strong correlations have been reported betwvarious markers for home environment
(socioeconomic status, maternal intelligence, dattarsstics of the home, and parenting practiced) an
performance on intelligence and other cognitiveastes childhood (e.g., Bradley, 1993; Bradley,
Caldwell, & Rock, 1988; Bradley et al., 1989; Mdaé& DilLalla, & Lovelace, 1995; Rubin & Balow,

1979; Schaimberg & Lee, 1991; Wallace, EscalonaCdton-Daum, & Vaughan, 1982; Yeates,
MacPhee, Campbell, & Ramey, 1983). It has also b&®swn that intelligence and cognitive
development are differentially influenced by enmmzental variables. Bradley (1993), Gottfried and
Gottfried (1984), and Scarr (1985) described th#emhintial effects of environmental variables

according to how directly they influence the child.

Parke and Clarke-Stewart (2011) also note that wioaking mothers have done as a result of taking
employment is to relocate their time and priostidelegate some household work to others, inereas
the enrollment of their children in preschool &easchool programmes, and re-define their pangnti

role. The consequence of this can be positive gatiee. Rutter (1980) on the other hand indicates
that the family consists of a network of relatioipshimplying that the behavior of one individual to

another is affected by the relationship of eactnwithers. Dickinson and Tabors (1991) reported that
home reading activities and language experiencgeeasichool children were related to their verbal

skills and literacy-related knowledge (e.g., prkitowledge, narrative skills). Children’s home
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experiences that expose them to print are relateétly word reading skills (Baker, Fernandez-Fein

Scher, & Williams, 1998).

2.4.3 Parents’ socioeconomic status
Becher and Epstein (1982) noted that there areodcion educational and cultural barriers to parental

involvement. The most predominant explanatiorelated to socio-economic factors. Hard physical
jobs, multiple jobs and long hours of work are sarhthe factors that limit time, energy and resesrc

of parents to support children at home and attehdad meetings.

According to Damarest et al (1993), the family’siseeconomic status is based on family income,
parental education, parental occupation and thalsstatus in the community. Depending on the
circumstances, these qualities can have eithetiymsir negative effects on children’s performairce

literacy and numeracy. The same factors can afsotad child’s performance directly or indirectly.

Damarest et al (ibid) further argue that familieghwhigh socioeconomic status often have more
success in preparing their young children for stbeoause they typically have access to a wideerang
of resources to promote and support young chilgrel@velopment. On the contrary, Ramey and
Ramey (1994) state that families with low socioepuit status often lack financial, social and
educational support that characterize families wiigh socio economic status. Poor families
especially, have inadequate or limited accessnanfiial, material, social and human resources that
promote children’s development and school readin&ssddition, poor parents may be illiterate and
as such they may lack adequate skills for actwilike reading to and with their children. As such
children from families with low socio-economic statare at a greater risk of entering early childhoo

programmes unlike their peers with medium or higbiGeconomic status. Pungello et al (2010) also
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reveal that family income and economic circumstant@ve a powerful effect on children’s
development. Like other risk factors, low familycome affects children mainly by affecting their

home environments and the parenting they receiveays that hinder optimal development.

Duncan et al (2010) further demonstrates that ploatr children have fewer stimulating experiences
and learning materials than higher-income childrEime effects are apparent in the first years and
often last into adulthood. Low-income children, ewe the first three years of life, are more likédy

have lower cognitive scores and increased behd\povalems.

Feldman (2004) reveals that despite that all lear@ee entitled to the same opportunity in the
classroom, it is clear that certain groups haveenemucational advantages than others. One of the
most telling indicators of this reality is the rétamship between educational achievement and
socioeconomic status (SES). Middle and high SEB8estis, on average, earn higher grades on
standardized tests and complete more years of Bebaban learners from lower SES. There are
several explanations why this is so. One thindnad thildren living in poverty lack many advantages
enjoyed by other children. Their nutrition and hleahay be less adequate, often living in crowded

conditions and attending inadequate schools.

Phiri (2012 ) recorded that
Scores of school-going children had abandoned ekss Luwingu preferring to
collect caterpillars locally known as ‘ifishimu’.bdut 300 pupils at Mwenda Primary
School in Lubansenshi Constituency in Luwingu hiaandoned lessons to help their
parents collect caterpillars paralyzing school pragmmes in Senior Chief Shimumbi
and Chief Munkonge of Kasama district. Other argaBlorthern Province had also

reported low pupil turn out because most of them ¢pane to collect the caterpillars.
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At Mwenda school authorities confirmed to ZANIS @denost 95% of the population
at the school had crossed to the neighbouring Liska<Constituency in Kasama to
help parents collect caterpillars. They said thaitt @f 338 pupils, only 38 were
attending lessons while others had joined theirepés to pick up caterpillars in the
bush. They further said for Grade 3 pupils, therere only five pupils attending
classes while in Grade 1 and 2 there were no puplsause they were small children

who could not be left alone at home in the village.

Some scholars hold different perceptions on howoseconomic status impacts children’s learning

opportunities. While most researchers regard tmeilyasocio-economic status to be essential for
children’s school performance, Kellaghan et al @2&gue that the family socioeconomic status need
not determine a child’'s achievement at school. Thepose that for academic success, it is what
parents do in the home, and not children’s famégkground that is significant. Redding (1999) adds
that in relation to academic outcomes, parentalitditions associated with poor economic

circumstances can be overcome by parents who gatichulating and supportive and language rich
experiences for their children. Furthermore, Cé@l€1999) support that parent-child interactians

the forces that lead to academic performance.

It can also be stated that a lack of social suppdtie parent has also been identified as a astof in
studies examining the impact of the family contemtchildren’s cognitive and social-emotional and
behavioral functioning (Benderasky & Lewis, 1994ytthar & Zigler, 1991; Sameroff et al., 1997).
Social support serves as a buffer against manyskofdstress, and when parents are isolated and

without adequate support, parenting stress is ase (Ventura, 1987).
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High-quality Early Childhood Care Education playa anportant positive role in children’s
development (Shonkoff & Phillips, 2000), especialtyterms of cognitive, social, emotional, and
language skills (Currie, 2001; Zaslow et al., 2009 risks associated with poverty accumulate, they
are likely to impact children’s developmental outes in detrimental ways. (Sylva, Melhuish,

Sammons, Siraj-Blatchford, & Taggart, 2004).

2.4.4 Poverty
Poverty can be defined as the deprivation, absendack of life-supporting resources. Children

raised under poverty stricken circumstances fawenaber of hardships regarding school achievement.
Santrock (2004: 555) informs that ‘Children whodgroblems at home and at school present barriers
to learning. At home, they might have parents wloondt set high standards for them, who are
incapable of reading for them, and do not have ghauoney to pay for educational materials and

experiences, such as books and trips to zoos asdums.’

According to results of a landmark study by psyogdts Hart and Risley (1995) presented in
Feldman (2004) it is argued that the type of laggu@ which children were exposed was associated
with their performance on tests of intelligenceeThsearch is also consistent with an increasiy bo
of evidence that family income and poverty have @dw consequences for children’s general

cognitive development and behaviour.

Apart from poverty affecting children at family ky it also affects them at community level. This
may appear to have indirect effects, but for soraeschildren suffer the consequences in one way or
the other. Santrock (2004: ibid) further holds thew that “many of the schools that children from
impoverished backgrounds attend have fewer ressutb@n, do schools in higher-income
neighborhoods. Schools in low-income areas are nhisty to have more students with low

achievement scores, lower graduation rates andlemndrcentages of students going to college.”
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Santrock (2005:222) still reveals that ‘Researchiecseasingly are interested in manipulating the
early environment of children at risk for impovéesl intelligence. The emphasis is on prevention
rather than remediation. Many low-income parentsehdifficulty providing an intellectually

stimulating environment for their children.’

Thornton (2002:461) observes that “families comalinsorts of shapes and sizes around the world.
They may be monogamous (one husband, one wifg)olggamous (one husband, several wives) or
polyandrous (one wife, several husbands). Singteliss are also found in subsistence families where
men emigrate to find work, leaving their familiesreme (a pattern particularly Africa, Asia and
Eastern Europe). Usually poverty does not exigsatation. The interplay between poverty and the
other factors such as illness, divorce and pareatshaving enough quality time for their children
worsens children’s welfare and performance at dchbwornton (2002: 459) argues that “In some
African cultures, fathers have little or no contlsttheir children, leaving every aspects of thddis

social welfare to the mothers.”

Research findings have consistently documented dhidren living in low-income environments
enter school with lower levels of skills necesstoly becoming good readers, and continue to trail
behind peers from middle- and upper-income backgisuhroughout schooling (Arnold & Doctoroff,
2003).

With reference to Zambia, Matafwali (2010) revedtsmt children who experience substantial
difficulties learning to read may constitute a spegroup within the education system that may
unfortunately go unnoticed within the current edigeaprovision in Zambia. Longitudinal studies also
demonstrate that children who exhibit poor readikifjs at the end of first grade fail to reach ags
reading levels by the end of the fourth grade (€esem & Burgess, 1998). Stanovich (1986) has

termed this growing gap in development the “Mattleffect”.
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It is further argued that children reared in poyete an important challenge to our understandfng o
literacy acquisition. Socioeconomic status is ohthe strongest predictors of performance diffeesnc
in children at the beginning of first grade (RazB&yant, 1990). Furthermore, children from low-
income families are at a distinct disadvantagehatdnset of school with regard to language ability

(Dickinson & Snow, 1987),

Pungello (2010) indicates that research has idedtdpecific aspects of a child’s environment trat
associated with later outcomes. Commonly studisd factors include poverty/income, maternal
depression, and low maternal education. They awngtpredictors of later outcomes including
academic performance, cognitive development, anthlsand emotional well-being. Risk factors like
these can affect children even in the first yedigen Early risk is associated with later behaeailoand

academic outcomes.

Relating to poverty, is disease. Thornton (ibid7¥étates that “many children today live with chicon
illness, some of which are potentially fatal, otiwdlisabilities. Suffering a chronic illness orahdity

is a wretched thing for a child with potential tbsorts of disruption to normal development, thghu
the disruption of life and other activities. Suchildren are also unsurprising at greater risk of

emotional stress, though very few actually devalppptoms of mental illness.”

Several investigators have shown that the compaognafi risk conditions in poverty environments has
negative influences on children’s physical, merdalj social development (e.g., Margolis, Greenberg,
& Keyes, 1992; Ricciuti & Scarr, 1990; Sameroffjf€e Barocas, Zax, & Greenspan, 1987; Wasik,
Ramey, Bryant, & Sparling, 1990). “The chronicests and diminished material and psychological

resources that often characterize poverty envirosneombine in synergistic fashion to the detriment
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of young children” (Bradley et al., 1994, p. 34Bpecically, the language development of children
living in poverty is below what is expected for ithehronological age (Montenegro, 1992). Social
class differences have been found in children’$ larguage skills (Dickinson & Snow, 1987) and in

children’s concepts of printed language (Ferreirdéberosky, 1982).

2.4.5 Health and nutrition
Health and nutrition usually go together. As subley have a significant role in promoting learning

behavior and outcomes. Young and Durston (19919 the view that young children may become
disabled if they do not receive enough food orrtgkt kind of food. In severe cases, the brainsdoe
not develop properly and the child becomes mentadlydicapped. Malnourished children often come
from homes that are poor in one way or the othBney lack mental stimulation and they lack the

energy and interest to play, so they do not leathdevelop as quickly as well-nourished children.

Santrock (2005) states that poor nutrition is acgbe&oncern in the lives of young children fronwlo
income families. Some researchers argue that rmailon is directly linked to cognitive deficits
because of its negative effects on brain developnfenincreasing number of researchers argue that
the links between child under nutrition, physicedwth and cognitive development are very complex.
Thornton (2002: 330) adds that “Poor nutrition stumt growth and good nutrition can enhance it. In
some way, intelligence is quite plainly affecteddxperience and environment. For example, children

who have been severely malnourished show a mad@ease in intelligence.”

Costa (2001:229) observes that, “economic realttiesite cause and effect pattern of thinking and
behaving. When people are living in poverty, tdeyote a great deal of time to survival.” Therefore
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raising a child in a poverty stricken home-settimghallenging. Domblewski and Kauffman (1990)
note that the demands of parenthood require tipgrson puts the needs and wants of a child before
his or her own. Moreover, families have many défé life styles depending partly on the parents’

ethnic, religious and social background.

2.4.6 Parental involvement and home learning suppor
As stated above, the involvement of parents and gavers in the education of children has a very

significant role which to a great extent can faatk children’s academic performance. The
Intercultural Center for Research in Education @)9fdicates that parental involvement is a key
factor increasing emotional support of childreréwelopment of literacy, school attendance, teathers
confidence and parents’ expertise in helping thkildren succeed academically. Becher (1984), also
states that the evidence on the positive impagianéntal involvement on educational outcomes is
solid. Research clearly confirms that parentabimement has a positive effect on children’s self-
esteem and self-confidence to do well in schoothe®©studies show that teachers can do their work
more effectively when they have the collaboratidrparents, particularly those whose children are

more at risk.

In the same vein, suffice to say children’s pareocésegivers and early childhood educators play an
important role in ensuring that children succes$gfptogress in their literacy efforts. Best adult-
interactions with children through reading aloudl aonversations by children’s social interactions
with each other can have positive effects on sclambievement. It is, therefore, imperative that
caregivers and teachers in all settings are knayelgble about emergent literacy and make concerted
effort to ensure that all children experience &tr rich environments to support their development

into conventional literacy.
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Tough (1979:53) on the other hand argues that, fthe played by adults in children’s learning is
crucial. Unless children have experience of irdgoa with adults who draw them into particular
ways of thinking through talk, they may not fulfiieir potential for thinking and using languadeor
some children, however, the teacher is the onlytatiey will meet regularly who will have the
resources and insight into children’s learningulilf this role. Myers (1998) states that by obseg

and imitating models, we learn all kinds of so@atl academic behavior. There is need to encourage
children read, read to them and surround them loitks. As models engage in something, children

tend to imitate them in both what they are sayindaing does.

Form Lev Vygotsky ‘s point of view of the socio-twdal theory, the environment is crucial if adults
assist children with problems they are confrontifgesley (2002) argues that cognitive development
moves forward most certainly and completely if ¢héd is in the world that provides assistance when
the child needs it and can benefit from it. In jgatar, responsive and responsible adults speréat g
deal of time talking with their children about tgsithat happened to the child, assisting the ¢hild

learning how to be tellers of their own memories.

In the same vein, Kassin (2001) adds that pamrehts provide an enriched and stimulating home
environment by hanging pictures, reading bed titodes, playing games, family travelling and so on
foster their children’s intellectual growth. Chigh who are deprived of these experiences thusibegi
life at a tremendous disadvantage. It is furtheseoved that poverty lowers intelligence and low
intelligence leads people into poverty. Foundagiear experiences regarding a rich home and school
environments are crucial. The National Reading Asdmn and the National Association for the
Education of Young Children (1998) also recordd tha first eight years of a child’s life literacy
development and as such, at home and at schootracgal for ensuring that children become
successful readers. The US Department of Educéti®@9) also states that researchers now believe

that it is better to intervene early and provide thecessary services to prevent students from
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developing a pattern of failure. The fundamentatdeing a reader, cognitive and language skilks a
learned essential for parents and early caregiversad daily to babies and toddlers. In the same
vein, Alexander and Entwisle (1996) state that ezfter children begin school, it is important for

parents to stay involved in their children’s schidel

A study by Burgess et al. (2002) revealed thathtbrae literacy environment played a crucial role in
the development of emergent literacy skills, witbrgbook reading as one of the most significant
home learning activities to increase literacy skifFurthermore, Forget-Dubois, et al. (2009) reackal

that the quality of home environment is a well-kmogredictor of school readiness (SR), although the
underlying processes are little known. School mesk (SR) is a multidimensional construct that
includes behavioral, emotional, cognitive, and klealge components that make the child “ready to

learn” at school entry (Blair, 2002; Chew, 1981).

Studies of the child’'s home learning environmenwehaepeatedly shown that the language
environment in the home and the quality of lingaishteraction and learning experiences with the
parent have direct and significant association$ whiildren’s cognitive and language development

and emergent literacy competence (Dickinson & Teb2001).

Matafwali (2010) further reveals that one facelitsracy opportunity, which refers to the degree to
which the home environment provides possibilities ifiteractions with literacy which may include

participation in literacy related activities in tHgome which can include aspects of exposure
(availability of print material) and frequency afading. The other facet looks at parental guidance
during literacy interactions with their childrenn Ithe present study however, home literacy

environment constituted activities such as the omexosed by Leseman and de Jong (1998),
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including activities such as adult support duriegding times at home, availability of print materia

and frequency of reading.

Sénéchal (1997) proposed that parents’ literacgllad the availability of reading materials are th
material characteristics of the home environmelsted to a child's literacy development. Leseman
and de Jong (1998) distinguished a number of differfacets of the preschool home literacy

environment that can be related to the two devetopal trajectories.

The importance of the home literacy practices @migded in the fact that the home serves as agettin
in which language and literacy is first encountetetias been found that children‘s experiences wit
printed materials could be divided into two disticategories, namely, informal and formal literacy
experiences. Informal literacy experiences are ghtisat expose children to written language
incidentally, such as when children listen to anltackad a storybook. During these experiences, the
focus of the interaction is the orally rendered teswell as the pictures in the book. These litera
experiences may promote language development becdubke richness of the texts in books parents
use of questions, and definitions during book negdiWVhitehurst et al., 1998), and repeated exposure
to specific books (Sénéchal, 1997). In contrasinformal literacy experiences, formal experiences
focus directly on the written language. Exampleswéh experiences include parents teaching their

child the names of the letters and teaching theid ¢o print their names (Sénéchal, 2006).

A number of activities have been identified inereihce to home literacy environments. Sénéchal et

al. (1998) proposed that, home literacy environmeatld constitute aspects such as; number of

books in the home, library visits, and parent’s oprint exposure. Parents’ literacy level and the

65



availability of reading materials are important i@d@eristics of the home environment related to a

child’s literacy development.

Over time, parents' involvement evolved to empleagiarents’ participation in the policy setting
process, parental volunteerism, fundraising, aformmation exchange (Ratcliff & Hunt, 2009). Most
of the research done on parents' involvement dyreeters to the parent’s involvement in a child’s
schooling activities. They all emphasise the imgace of collaboration between school and the
family, to understand the unique dynamics in faasiliin order to improve the children’s development

(Johnson, Pugach & Hawkins, 2004).

2.4.7 Motivation and learning-support
Given the various factors that affect can affetdréicy and numeracy development and generally

school performance, teachers are expected to ammbesustain children’s motivation for them to

learn profitably. This is from the dimension oftmxsic motivation which Kassin (2001) says

originates in factors outside the individual. Paraski (2008) on the other hand contends that while
real motivation comes from within each individugbung learners rarely have a clear motivation.
They may come to class simply taking it for granbedbecause they like the teacher. They will &ll a
once be less able to assume responsibility for tharning to use meta-cognitive strategies, fowsi

arranging, planning, monitoring and evaluating.

Puolakanaho et al (2008) state that interests #itddes influence how children look at and perform
in a reading task. Children who are interestedhématerials presented to them will put forth thalh
children who have no interest in available readimagerials. Lloyd (2007), notes that many problems
that students experience are normal responsesessftl events in their lives. These problems are
generally temporary. However, the difficultiesstfidents with behavior disorders make it impossible

for them to complete fundamental tasks, such asidieg skills and interacting with teachers or geer
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Like pupils, teachers also need to be motivatedugh (1979) says if teachers are to use their talk
with individual children as a major teaching stgsteit is important that good relationships between
the teachers and children are established, thdt elasitd enjoys the experience of talking with the

teacher, feels comfortable and at easy and isfraatlaf giving wrong answers.

2.4.8 Teacher-competence
Developing professional quality teachers is notagisva process of steady, but a transformative

process in which challenge and the need for chamght be termed as prerequisites for professional
growth. Many curricula in teacher education arenlgacompetency based, and teacher educators and
researchers in the field of teacher education cetgacher identity as a steady process of acquiring

these competencies (Meijer, 2009).

The classroom and what goes on there constitutery arucial set of factors that have a strong
influence on pupils’ literacy and numeracy perfont& In terms of language learning, to which
literacy development is a part, one view by Byrb®76) indicates that to teach a foreign language is
difficult because this is done in the classroomhvaih artificial setting because language is nogmall
and best learned outside the classroom. The ola®sof course is a convenient place for imparting
information and for developing many educationallskbut the main concern of language teachers is
not to inform students about the language but ieldg their ability to use language for a variety o
communication purposes. In order to develop thiksskeeded for this, especially the oral ones of
understanding and speaking, teachers have to ciip@wumber of obstacles such as size of the class
the arrangement of the classroom, the number ofshawailable for teaching the language and the
syllabus itself. Under conditions of large clasespoorly arranged classroom, inadequate time and
poorly designed curriculum, it becomes difficultr fteachers to provide effective oral language

practice and teaching. That is why it is importanhave a clear understanding and a firm graspeof
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wide range of techniques and procedures throughhndrial ability can be developed. The role of the

teacher, therefore, should be to create the beslittans for learning.

According to the South African National Council Béachers of Mathematics (2000:17), effective

teaching requires knowing and understanding mattiespdearners as learners, and pedagogical
strategies.” Teachers’ mathematics knowledge isregss to effective teaching and learner learning

(Ball & Bass, 2001; Shulman, 1987). To teach effety, teachers must possess the knowledge and
skills to (a) effectively structure and present teomh to learners, (b) understand learners’ common
conceptions, misconceptions, and difficulties whearning particular content and (c) select specific

teaching strategies and techniques that can betasadtiress learners’ learning needs, which derives
from Shulman’s original notion of pedagogical carittnowledge (PCK) (Rowan, Schilling, Ball, &

Miller, 2001; Shulman, 1987).

Tough (1979) argues that organization and managenfedassrooms and teaching areas play an
important part in helping teachers achieve the athjes set for the education of young children.
Organization and management should serve, suppdrifatilitate the kind of learning the teacher
intends to promote. Changes in organization andagement should come about in response to
changes in objectives and changes in prioritieso db all this, the teachers’ competence and

experience become key.

The International Reading Association and the NioAssociation for the Education of Young
Children (1998) informs that because of various aleds of early childhood classrooms, teachers
working with young children sometimes find it ddtilt to match the method of teaching with each
child’s level of development and individual skillBo be successful in their literacy acquisition fo

example, children need to grasp basic instructlmfere they can add new skills. Early screening,
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assessment and knowledge of children’s abilitidp leasure that children receive appropriate and
individualized instructions. Further, teachersché® be given reading tools and materials to ensure

deep understanding of children’s literacy developine

Professional development is important in helpinackers understand that appropriate reading and
writing skills should be taught to children at ampniate times. Tolchinsky et al. (1995) point dutt

in a naturalistic view, all children pass througlsezies of invariant stages that cannot be hurried.
Maturation occurs as a result of a biological psscef renewal ripening. Nature must be free te tak

her course and damage could be done if childree fwarried, for example into reading.

On the contrary, however, the developmental readiperspective, suggests that the idea is not that
children must be ready to learn how to read. Rdtian letting nature take her course, nurturikgsa
precedence. This approach sees children’s readfneseading able to be influenced by experience.
In view of literacy development, Vaughn and Thomp§2004) say that though some pupils will learn
to read accurately, quickly and with prosody (gaogbression) with little direct instruction from
teachers, many will require practice and supparifpeers and teachers to improve their fluency and
make reading a more valued activity. It is natui@ beginning students to read slowly and
laboriously at first. As they rehearse passeddim will get more and more comfortable reading
words quickly. Progress monitoring is essentialgading instruction, enabling teachers to keegktrac

of students learning and identify those who neaetitiahal help.

Teachers can assess literacy and numeracy skiltlsafty or informally at each grade level. To

monitor progress efficiently and be able to offpp@priate learner-support, teachers should asdless
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students at the beginning of the year in the alitereas for their grade-level. Progress monitprin
will help to identify first grade students who aséruggling with reading and numeracy skill-
acquisition. For example, students who only knofew letters and sounds at the beginning of the
year will benefit from intensive instruction in piemic awareness, the alphabet principle, blending
and word building. Students in the second anddtlygrades who are struggling with reading
acquisition may need additional practice with fleguilding activities, vocabulary instruction that

emphasizes structural analysis and decoding mylléiks words and additional comprehension skills.

2.4.9 Teaching quality
Teaching quality cannot be detached from the teaclmmmpetence and learners’ achievements.

Studies on quality in early childhood care and ation have demonstrated the relationships among
guality indicators such as class size, adult: ctatis, and teacher education and children’s ¢ivgni
language, and social development (Burchinal, Repédabors, & Bryant, 1996; Burchinal et al.,
2000; Howes, Phillips & Whitebook, 1992). Teachetso have smaller class sizes and children to
adult ratios are more likely to interact positivelgd sensitively to the children in their classrgom
(Phillipsen, Burchinal, Howes, & Cryer, 1997). Sanly, more educated teachers are more likely to

have classes rated to be of higher quality (Whid&bblowes, & Phillips, 1989).

Pianta (2008) on the other hand holds the viewdh#te broadest level, interactions between teache
and students can be grouped into emotional supgagsroom organization and instructional support.
In terms of emotional support, children’s socialdaamotional functioning in the classroom is
increasingly recognized as an indicator of sch@aldmess (Blair, 2002; Denham and Weissberg,
2004; Raver, 2004 in Pianta, 2008), a potentigieiafor intervention. Children who are motivated an
are connected to others in the early years of doigpare much more likely to establish positive

trajectories of development in both social and aocad domains (Hamre & Pianta, 2001; Ladd, Birch
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& Buhs, 1999; Pianta, Steinberg & Rollin, 1995y8il Measelle, Essex & Armstrong, 2005 in Pianta,
2008). Teachers abilities to support social andtemal functioning in the classroom are, therefore

central to any conceptualization of effective dlaesn practice.

Furthermore, classroom organization includes aspetated to a broad array of classroom processes
related to the organization and management of stadeehavior , time and attention in the classroom
(Emmer & Stough, 2001 in Pianta, 2008). Classroonttion best and provide the most opportunities
for learning when students are well-behaved, ctardily have things to do and are interested and
engaged in learning tasks. To achieve this, aildreed to develop and apply self-regulatory skills
With self-regulation, “students need to be suceggsf classroom settings. This term is defined as
active constructive process whereby learners sasdor their learning and then attempt to monitor,
regulate and control their cognition, motivatiordésehaviour, guided and constrained by their goals
and the contextual features in the environmenttrieim 2000:453, in Painta). For students to learn,
they must not only have something to do but alsastrbe effectively engaged and interested in the
instructional activities provide to them as wellafl, 2000 in Pianta, 2008). Consistent with
constructivist theories that guide much of earljdttood practice (Bowman & Scott, 1994; Bruner,
1996; Rogoff, 1990; Vygotsky , 1978 in Pianta, 2008hen teachers provide high-quality learning
formats, students are not just passively engagéeliming but are active participants in the leagni

experience.

2.5 Summary
A number of studies have shown the challengesatteatissociated with learning and teaching of early

literacy and numeracy. This is not a problem in Bemalone, but in other parts of the world.
However, local policies and circumstances deterrttieenature andextent of the problem. The role
of the home and school environments is crucialhte thild’s success and vulnerability. Child

characteristics also play another crucial in deieimg the nature and quality of literacy and nuncgra
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attainment particularly in the first grade. Moresearch has been conducted in trying to understand
literacy and numeracy development in young childiidns implies further more still needs to be done

in order to give a clearer understanding of thi®leimatter.

From the literature appears that other aspectstefactions in classroom are influential as welierie

are different factors that exist at class levethe various. These include both positive and negati
learning atmosphere in class and affect pupilstipativity and concept development. A positive class
atmosphere is described as one in which pupilsvatesupported by the teacher in particular and the
school in general. Not every child seems equallceptible to the same parental, educational, or
environmental influences. Children with a fearfeinperament appear to suffer most from persistent
family conflict or low quality of day care and tédéwng, but they also benefit most from supportive
environments. (Belsky, Bakermans-Kranenburg, & Vazendoorn, 2007; Belsky & Pluess, 2009;
Ellis, Boyce. A negative class learning atmosphenglies the absence of teacher’'s support and lack

of facilities such enough and appropriate books;heng aids, among others.

Deprived home and school environments, therefoead |to atypical literacy and numeracy
development as a result of poor experience anditggacThornton (2008) notes that where there are
delays in specific skills (such as reading and sjaith a child who is otherwise developing normally,
it is tempting to speculate that there may be sepeific learning disability reflecting a particula
form of problem. Dyslexia is the most commonlyritiged form of specific learning disability,
diagnosed when a child has considerably more dliffia learning to read and write than one would

expect from his/her general abilities.

It has been clearly noted that early literacy amdheracy learning is a process dependent on an
interplay of factors. These include child charast@s (executive function, intelligence, stress

reactivity, among others. These qualities are esga@ through an environment which can be at home
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and at school where learners generally spend soeial life. A lot happens at home and school and
the child’s perceptions, attitudes and motives @eated. Arising from the literature presented, the
role of environment and quality of attention,, enig@eces and provisions are extremely importance in

the attainment of early literacy and numeracy skill
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CHAPTER THREE
3.0 METHODOLOGY

3.1 Overview
This chapter outlines components of the methodolwigthe study. These include: research design,

target population, study sample, sampling techrggusampling procedures, data collection
instruments, data collection procedures and datdysis. The methodological approach presented
below is based on a study conducted from mid-Octtb¢he end of November 2013.These aspects

show the framework of the study from inception émcusion.

3.2 Research design
This study was a quasi-experimental research caedue the real primary school settings. The study

sorely utilized quantitative research methods. Yaska, Weisner, Kalil and Way (2008) state that
guantitative research methods can be used to uaddrshe prevalence of particular practices and
behaviour. Quantitative research seeks to estaldigtionships and to explain causes of changes in
measured social facts. White (2005) states thantdative research has a hypothesis in which the
relationship between variables such as dependehindependent variables has to be explained at its
points of departure. Jere-Folotiya (2014) adds thia¢ strength of the quantitative research lies in
terms of amount, frequency and intensity with thew of explaining, describing, and making
inferences from obtained results (Babbie,1993'Den&i Lincon, 1994). The study was carried out
towards the end of children’s first grade in orttedetermine the predictive role of certain childtia
school characteristics, home factors and schoditguk was necessary that children needed adequat
exposure to learning experiences in literacy andnermacy and skills. In this study, child
characteristics are those qualities that each ¢faklas an individual they bring into the schodie T
qgualities have some bearing on learning performa@hild characteristics involved the following

variables: age, children in other grades in the é&ggmneschool, home literacy, home learning-support,
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home possessions, RSA (stress) reactivity and éxecutive function skills (inhibition, shift,

emotional control, working memory including plangiand organisation.

School characteristics on the other hand relatedhtether the school was high performing or low
performing. This implied that schools differed hetway they were perceived by children’s parents
and how these schools performed in national exdmimaat grade 7 and grade 9 levels. Different
activities in the classroom also related to sclubalracteristics. For example, teacher competende an
attitude towards work, school routines and culiareelation to learner-support and engagement with

children’s caregivers.

The study was conducted in the third and last temvards the end of the academic year when grade
one children had been exposed to reading, writimyraumeracy instructions for almost one year. Ten
(10) primary schools were selected for the studtheratio 1:1 meaning five (5) of the schools were

low performing while the other five (5) were highrforming schools.

3.3 Target population
Grade 1 pupils from selected primary schools froasd&ma and Mungwi districts in the Northern

Province of Zambia were targeted in this study.d8rd teachers and care-givers of the selected

children were also involved in the study just toypde information which became part of pupils’ data
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3.4 Study Sample
Tablel: Age distribution by gender and school gwali

Low performing High performing Total

School Quality N =50 N=50 N =100
Number of schools 5 5 10
Number of pupils per
school 10 10 10
Gender percentage

Girls 28% 25% 53%

Boys 22% 25% 47%
Age (in months) M (SD) M (SD) M (SD)

109.5 (17.66) 107 (13.27) 108.9 (15.86)

A total of 100 (47 boys and 53 girls) first-gradeldren were selected and recruited for the studmf

the 10 primary schools of which five (5) were loerferming and the other five (5) high performing
schools. Four (4) of 100 children appeared to behmider than the rest (between 132 and 186
months) and were excluded from the sample makiegsdmple size 96 children (45 boys and 51
girls), aged between 77 and 131 months by Octoloedgiber 2013 when the study was under-taken.
This means that the youngest child was 77 monthsufeé years 4 months) and the oldest 131 months

(about 10 years 9 months).

All ten teachers from the participating schoolsigated that children were placed in four pace gsou

based on their performance in assessment andatisgies. The researcher sought to establish how
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regular assessment was done and all teachers teaydfdllowed guidelines from the Ministry of
Education, Science, Vocational Training and Earlgu&ation. According to these guidelines,
assessment of children in the first grade was tddve once per term. This means that the studgttarg
group had been assessed three times that yedso lingplies that children were not once and for all
permanently allocated to these ability groups bseaafter each assessment, some children may
belong to other groups depending on their perfoneaAll ten teachers indicated that participation i
literacy classroom activities was the main basisas$essment and ability group-placement for

children.

The study sample comprised children enrolled ist fgrade. Their reading and mathematics skills
were assessed towards the end of first grade. 1€hikl class teachers and their caregivers also
participated in the study. There were 100 childhgirls and 47 boys), 100 caregivers? and 1Gclas

teachers.

Of the 100 children enrolled in the study, 10 afrthhad their ECG lost during data collection. This
means that 10 of the subjects from the sample hadimg RSA (stress) reactivity data leaving 90

cases available for RSA (stress) reactivity datdyess.

Each of the participating children was represetgdheir prominent caregiver. Of these caregivers,
71 (71%) were children’s biological parents whil@ 29%) of them were not biological parents.
There were more children coming from home wherg #tayed with their biological parents and few

who were from homes of other relatives.

3.5 Sampling techniques
Two sampling techniques were applied in the salactif schools and subjects in this study. These

were: the purposive sampling and stratified randsampling. Gall et. al (2007) informs that “in
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purposeful sampling, the goal is to select casasdte likely to be ‘information rich’ with respeict

the purpose of the study while stratified randomm@éng involves a sample selected so that certain
sub-groups in the population are adequately reptedein the sample.” In this study, grade one
teachers and the children’s care-givers were pefptg selected because they were in a position to
give the required and specific information aboutheahild’s behaviour and home literacy situations.
The purposeful sampling technique was also apphethe selection of high and low performing

schools from which children and teachers were lditawn.

In the selection of pupil-subjects, the stratif@thple random sampling was desirable and applied.
Children were selected after reviewing their sckaiténdance. Children with a regular school

attendance were eligible for recruitment in thedgtuSecondly, eligible children came from the

average and above average ability groups to exdluose who were in the below average groups.
This was done in order to deal with children whaldcat least read, write and do some mathematics
calculations unlike those who could not performsthacademic skills. Children who attended school
regularly and were not from the lowest ability goewconstituted big groups more than the required
number for the study. From the eligible bigger greuhe required ten children were then selected an

recruited for the study.

3.6 Sampling procedure
To select the ten (10) pupils from the bigger gro@ithose eligible, as many small pieces of pager a

there were eligible children were prepared. Ouhete, only ten (10) of them had numbers from 1 to
10 written on them. All the pieces of paper werafftéd in a box. Eligible children were allowed to
pick one piece of paper each and those who pickeers bearing the numbers were selected for the

study while those who picked papers without numlvezse obviously not selected. This procedure
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accorded every eligible child equal chances to élected and patrticipate in the study and was

followed in all the ten schools.

After identifying and selecting children, with thelp of the class teachers and school head-teachers
each prominent child’s care-giver was invited faneeting. These meetings were held at each school
before children could be subjected to any reseactitity. In this case, ten meetings were conducted
with selected children’s care-givers. During theseetings, the nature of the research, its bentefits
individual children and the nation at large werertughly explained. All the measures which were to
be used in the study were also explained to thegozers. The use of the VU-AMS device which was
meant to measure RSA (stress) reactivity amongl@nlwas explained. The device involved the use
of pre-gelled electrodes stuck on three points afhechild’s chest region. The device was also
connected to the computer for settings and processtoring. During meetings, the use of the VU-
DAMS raised some anxieties in almost every groupave-giver as the device was strange and was
perceived to be a medical and not an educationateeFurthermore, at the time of the study, the
cultural and social context in Zambia was suspgioliSatanism. Some parents bravely asked about
the possible dangers of the ECG measurement. iCédiiins and demonstrations were done in which
some care-givers volunteered to participate to fmafeel before their children could be subjected to

such a activity.

3.7 Data collection instruments
Data was captured through a pupils’ self-reporgtaphical data sheet, tests to assess readin@ygvrit

and mathematics skills, a care-giver's self-regwine literacy questionnaire, and the BRIEF. In
addition, a physiological electrocardiography (E@®asure was used to capture children’s
Respiratory Sinus Arrhythmia (RSA) reactivity torihg different positive and negatives of four
paired conditions.

The following data collection instruments were usethe study:
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(a) Pupil-demographic data sheet

(b) Home-literacy and home learning-support questiaenai
(c) The Basic Skills Assessment Tool (Bemba versiotisesl)
(d) Mathematics Assessment Battery (adapted)

(e) DLE Mathematics (adapted)

() Behaviour Rating Inventory for Executive Function

(g) ECG Measurement Protocol

3.8 Measures and reliability scales

3.8.1 Pupil-demographic data sheet
This instrument included: age, gender, care-givex@ioeconomic status, caregivers’ education

attainment, mostly spoken language at home, magilyken play language and mostly spoken
classroom language and home possessions. Thigniafion was provided by each individual child
through a self-report questionnaire. Part of thenalgraphic data generated from this instrument

focused the home possessions (Cronbach’s alphan=82).

3.8.2 Home-literacy and learning-support questianma
This home-literacy and learning questionnaire askked two aspects, namely: the home literacy and tt

home learning-support. The instrument was admirgdten children’s care-givers at the beginninghaf t

study as a self-report questionnaire (Cronbadplsea=.74n=10).

3.8.3 The BASAT, Bemba version
The BASAT was the literacy (reading and writings@ssment tool administered at a time when

learners had been in school for almost a year. TgBument consisted of seven measures each

focusing on a specific literacy skill. The measureduded: alphabet knowledge, phonemic awareness
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including reading and writing. The instrument wadmanistered to children individually and on

average took about 25 minutes per child.

Alphabet knowledge was assessed using letter-nawthdetter-identification including letter-sound
and sound-letter association. For alphabet meastiiddren were presented with an A4 sheet with 26
letters of the English alphabet. These letters wiygred in a random order to avoid memorization of

the alphabet song but to ensure that the childnenkhe letters (Cronbach’s alpha=.86130).

Phonemic awareness was tested through middle adesceemd discrimination of familiar words
(Cronbach’s alpha = .961=29). While reading was tested through presentiiigldes, words and
sentences (Cronbach’s alpha = .8%30), writing on the other hand was assessed fratatdd
alphabet letters, syllables, words and sentenceserims of reading comprehension, children were
required to associate four pictures each havingetlword or phrase-options from which a correct one

was selected by the child who underlined it (Cramtmalpha= .98n=31).

3.8.4 Mathematics Assessment Battery
The Mathematics Assessment Battery was the maineragy assessment tool, adapted from the

Netherlands and assessed learners’ skills in eaulyeracy. Like the BASAT, the Mathematic
Assessment Battery was administered in the thimth &f the learners’ first year almost at the same
time as the BASAT. This tool was also administeiredividually in a separate room but was done

during normal lesson-time. On average this exerdek about 25 minutes per child.

The Mathematics Assessment Battery comprised fleviog measures: cardinality, counting from 1
to 20, counting principles, number knowledge, nurflash, conservation, nonverbal addition and

subtraction, addition and subtraction within atoontext, addition and subtraction sums, estimatio
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and number line task (Cronbach’s alpha=1=50). Presented below are the constituent measdres

the Mathematics Assessment Battery.

Cardinality assessed children’s knowledge of caowynpictorial items displayed on a printed sheet of
paper. In this study, different numbers and colufistars were used were printed on half A4 lamuhate
cards.

Counting principles were assessed in two waystl¥imach child was asked to count numbers in the
correct order from 1 to 20 none-stop. Then childnemre asked to count real items (checkers). The
items were presented on paper cards in a one-t@omespondence to guide the assessor so that a
clear protocol was followed for all children. Difesxt numbers of items were arranged in different

formations.

Number knowledge tested children’s knowledge of bemposition and size between two given
numbers. Number conservation on the other hanghgda examine if children would understand the
same number concept displayed using grouped ariddsgblays. Physical counters were used to

assess this concept.

Addition and subtraction with checkers tested c¢kiits knowledge of how to add and subtract items
using concrete objects such as stone and coumtddstion with stories on the other hand tested
children’s knowledge on how to add and subtrachgisimulation stories of real life using locally

available items while abstract addition and subivactested learners’ knowledge of mental addition

and subtraction.
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Estimation tested children’s knowledge of approxingquantities of dots presented on printed and
laminated A4 paper. The test did not demand tlehild to say the exact number of dots on each card,

but to give an estimation of 25% more or less tteecenumber of dots.

3.8.5 DLE Mathematics
The DLE Mathematics was another numeracy assesdo@niThe instrument was adapted from the

Netherlands and was meant to assess abstractyabilitdren’s in addition and subtraction
mathematics. The whole test had 80 sums clusteréour groups. The sums were arranged in four
clusters of four columns and five roles each. Babh bore sums of the same mathematical operation.
In clusters-roles 1,3 and 5 the addition (+) operasign was used while in roles 2 and 4 the
subtraction (-) operation was used. This was theepafor the first three clusters. For the fourth
cluster, all the four operation signs of pla3, (minus (-) multiply (x) and divide by <) were used. In
terms of difficulty, the first clusters had simpleums while the last clusters had the more difficul
sums meaning that the clusters were arranged frmples to complex. Like the other tests, the DLE

Mathematics was administered individually to clefalr

In terms of timing, the DLE Mathematics was unidaeghat each child was expected to attempt as

many questions as possible in two minutes only.eéNafithe children, however, attempted items in the

second, third and fourth clusters (Cronbach’s akpl8a,n=20).
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3.8.6 BRIEF descriptives
Table 2: Cronbach’a alpha reliability scales

Skill-category Number of items Cronbach alpha
Inhibition 16 .83

Shift 10 .85
Emotional control 10 .87
Working memory 17 .88

Plan. and organisation 10 .81
BRIEF TOTAL 63 .95

The Behaviour Rating Inventory of Executive Euons (BRIEF) specifically measured each
child’s executive behaviour which included: inhibit, shift, emotional control, working memory

including planning and organisation. These skilsienportant in regulating learning and performance
of learners in academic skills such as readingtiriand mathematics. Children’s teachers filled in

the BRIEF questionnaire for every child.

The BRIEF was used to provide information about ékeryday behaviour associated with specific
domains of the executive functions. In this todffelent scales measured the extent to which the
respondent (teacher) reported problems with diffetypes of behaviour related to each of the
domains. In total, there were 63 items of the BRW&tHh Cronbach’s alphas as tabulated in Table 2

above.
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The Inhibition scale assessed children’s inhibitooptrol and impulsivity. This is the child’s albylito
resist impulses and the ability to stop one’s owhavior at the appropriate time. In classroom and
assessment settings, children with inhibitory acainttifficulties often require a higher degree of
external structure to limit their impulsive resporgl They may start an activity or task before
listening to instructions, before developing a planbefore grasping the organization or gist & th

situation (Cronbach’s alpha=.83:16).

The shift scale assessed the child’s ability to enfreely from one situation, activity or aspecteof
problem to another as the circumstances demand.akpgcts of shifting include the ability to make
transitions, tolerate change, problem-solve flgxildwitch or alternate attention and change focus

from one mindset or topic to another (Cronbachihal=.85n=10).

The emotional control scale measured emotionalesgion and assessed a child’s ability to modulate

or control his or her emotional responses (Cronisaalpha =.87n=10).

The working memory scale measured the capacityotd mformation in mind for the purpose of
completing a task, encoding information, or genegagoals, plans and sequential steps to achieving
goals. Working memory is essential to carry outtistdp activities, complete mental manipulations
such as mental arithmetic and follow complex ingions. Appropriate working memory is necessary

to sustain performance and attention among chilfCeonbach’s alpha =. 88=17).

The planning and organization scale measured tit@ichbility to manage current and future-oriented
task demands. The scale is comprised of two commpsnglan and organize. The planning component
captures the ability to anticipate future everdssdt goals and to develop appropriate sequemndips s

ahead of time in order to carry out a task. Theoization component on the other hand refers to the
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ability to bring order to information and to appege main ideas or key concepts when learning or

communicating information (Cronbach’s alpha = 18410).

3.8.7 Electrocardiography(ECG) measurement protocol
Prior to conducting this measure during data ctbec the underwent three month course at the

Leiden University, Department of Child and Familfudes. The training involving the use of the
device when collecting data, how to prepare thé&gbsychological in order to have the best out of
such a measure. The raining was practical in nadaré involved participating in similar measures
taking place at the same University. Observatioesewpart of the training followed by peer- trails

whose results were discussed and analysed acgtydin

The VU-DAMS device was used to measure electroogrdphy (ECG) which can also be described
as Respiratory Sinus Arrhythmia (RSA) reactivityhid is a measure of parasympathetic stress
response and refers to high-frequency heart ratatican controlled by efferent fibers of the vagus

nerve during the respiratory cycle. Vagal regulatio the form of increases and decreases in RSA ha
been regarded as an index of children’s capacityetjulate responses to positive and negative
environmental demands (Beauchaine, 2001; Beauch@emizke-Kopp, & Mead, 2007; Porges, 2001,
2003, 2007). High levels of basal RSA have beendated with social competence, empathy, and
emotion regulation (Beauchaine, 2001; Eisenbergl.et1995; Fabes, Eisenberg, &Eisenbud, 1993;
Fox & Field, 1989). Low basal RSA, on the other dhamay indicate emotional liability and

dysregulation and has been linked to behavior problin at-risk or clinical samples.

Respiratory Sinus Arrhythmia (RSA) is a measureafasympathetic stress response and refers to
high-frequency heart rate variation controlled Hferent fibers of the vagus nerve during the

respiratory cycle. Vagal regulation, in the formilnéreases and decreases in RSA has been regarded
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as an index of children’s capacity to regulate oesps to positive and negative environmental
demands (Beauchaine, 2001; Beauchaine, Gatzke-Kbpyead, 2007; Porges, 2001, 2003, 2007).
High levels of basal RSA have been associated wdttial competence, empathy, and emotion
regulation (Beauchaine, 2001; Eisenberg et al. 51%@bes, Eisenberg, & Eisenbud, 1993; Fox &
Field, 1989). Low basal RSA, on the other hand, maycate emotional liability and dysregulation
and has been linked to behavior problems in at-oslclinical samples. This simply means that
children who are reactive to stressful situatioegigter high RSA levels while those who are not
reactive show low RSA indices. This is so becausenva person is under stress due to some
environmental situation, the heart beat rate irsgedeading more inter-heart beat intervals (1BIs).

the contrary, when a person is not under stresshéfart rate is maintained where there are few IBls
between the positive and negative experiences. RigA reactivity is usually associated with more

learning and increased engagement in learning.

To measure stress in the present study, four paagd (social, cognitive, sensory and emotional)
were presented to each child. Each of the fourstas&s paired comprising positive and negative
situations which were presented in sequence witlsgm (breaks) lasting one minute in between. The
presentation of these tasks was done after ealthtedd been connected to three electrodes of the VU
AMS device. During the paired tasks and the pausdsetween each child’s stress reactivity was

registered.
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Figure 1: How the VU-DAMS device was connected prido ECG measurement

Care-givers who positively consented in writingtttreeir children could participate in the study wer
then made to complete a questionnaire regardingeHieracy and home-learning support. This child-

recruitment procedure and care-givers’ prepargirmcedure was followed in all the ten schools.

3.9 Data collection procedure
To collect data from each of the ten schools, altote days on average were spent and the whole

period for data collection took about one and hahths (mid-October to end of November). Prior to
data collection, children’s parents were invited fioeetings held at school. During these meetings
necessary formalities were conducted to receivernméd consent from parents before proceeding to

collect data.

Secondly, data from grade one teachers was cdlle¢lsteugh the BRIEF, a questionnaire which was
given to each grade one teacher whose children welected and recruited in the study. The
completed questionnaires were collected back fraoh éeacher after about three days. During the

same period, other instruments were administerezhvehildren were attending their normal learning.
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At a given time, one selected child was withdrawanT class to be assessed. Upon completion, each
child returned to class to join other children wivere in class. When children knocked off from

school on a particular day, data collection invedychildren was halted and continued the next day.

Before and during data collection, appropriate andorm research procedures were followed. These
included getting written informed consent from dhéin’s parents or caregivers and grade one
teachers. Children gave verbal consent prior tha@ients’ and teachers’ consent. This procedure was
observed in order to prepare and respect all gaatics’ rights and integrity as they got involvedhe

study. It also prepared these participants psygicddly when capturing data so that they behave

At each of the selected schools, the recruiteddadml participated in the study in two ways. Before

subjecting pupil-subjects to any form of data adin, official permission and consent were sought.
This was done by seeking permission from the paindistrict and school administrators and then

children’s parents and teachers were involved. atheof the schools, with the help of grade one
teachers, ten children were selected for the st@diool head-teachers facilitated the invitation of
children’s caregivers for meetings whose purpose teaexplain the nature and purpose of the
research in which their children had been enrol@dcritical interest was the stress measurement on
children using the VU-AMS device that used eleatioglaced on the three points of the child’s chest-
region. After adequately explaining to childrenaregivers at each school, consents in writing by
filling-in a form were done. This was followed bympleting a home-literacy and home learning-

support questionnaire. Care-givers who were ableetwl and write completed the questionnaire
themselves while those who were not able to reatl varte were assisted by the researcher and

research-assistants to respond to the questionnaire
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During research sessions at each school, childremr wubjected to a self-report questionnaire to
provide demographic information about certain peas@and home characteristics. Then each child
was tested individually in reading, writing and renacy skills through the BASAT, the Mathematics
Assessment Battery and DLE Mathematics. The threstruments together with the

Electrocardiography (ECG) measurement were adrena@dt in turns in a separate room where
children were called one at a time. All assessmemtshildren were conducted when all children were
in school attending lesson so as to make the r@sees part of the normal time children spent in
school. On average 25 minutes were spent admimgtdre BASAT and the Mathematics Assessment
Battery. A maximum of four days were spent at esafool to meet parents and collect data from all

the ten children.

3.10 Data analysis
First and foremost, variable totals were creatednfraw scores. Then, the data were inspected by

descriptive statistics which included: means, stathicieviations, minimum, maximum, Cronbach’s
alpha reliability scale, skewness and kurtosis.sTmocedure was important in order to find out
whether the variables had extreme values and wutthe whether the variables were normally
distributed. “Screening continuous variables fornmality is an important early step in almost every

multivariate analysis, particularly when inferensé¢he goal” (Tabachnick and Fidell 2013:79).

The following variables were subjected to the datgpection procedure: home possessions, child
behaviour (BASAT), alphabet-naming, alphabet-idesdtion, alphabet-writing, writing two-letter
syllables, writing three-letter syllables, writinthree or more letter words, discriminating,
discriminating middle-sounds, making or writing laples, reading one-syllable words, reading two-

syllable, reading three-syllable words, readingriskentences, relating letters to sounds, relating
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sounds to letters, digit span, reading comprehangnhibition, shift, emotional control, planningé
organisation, counting principles, addition witheckers, subtraction with checkers, addition with
stories, subtraction with stories, abstract-addjti@abstract-subtraction, estimation, number flash
naming, writing own name, reading own name ardcE Mathematics correct sums. Four variables
namely: emotional control, working memory, additiwith stories and number flash were found to be
skewed due to outliers. Therefore, these variabere winsorised. To winsorise simply means to
normalize the distribution of data by closing upgdetween too low or too high scores so as to do

away with extreme scores of outliers.

To assess children’s stress reactivity, an Eleatdiography (ECG) protocol was followed. The
protocol comprised eight (8) paired tasks categdrias: social, cognitive, sensory and emotional.
Each task was divided into two, that is the positand negative (challenge) tasks. When each child
was invited for the ECG measurement, it was a plaed requirement that the child was informed
about the nature of the measurement by explainigshowing the device to be used and generally
how it would be used. Permission was sought froohezhild after which the actual measurement

proceeded.

Children’s stress reactivity was assessed usingge®in RSA during the stress reactivity protocol.
After the child was familiarized with the equipmetitree pre-gelled ECG electrodes were placed on
the right clavicle and lower left rib as alreadykned. A 4 mA AC current at 100 kHz was passed

through the electrodes.

RSA was monitored continuously during the proto@dta were acquired using the Biopac MP150
(Biopac Systems, Santa Barbara, CA) interfaced t®Gibased computer. Analog data were

continuously monitored on the computer for sigmal aoise, and digitized data were stored for offlin

91



analysis in a memory card placed in the VU-AMS deviRSA was derived in accordance with
recommendations of the Society for PsychophysickigResearch committee on heart rate variability
(Berntson et al., 1997). The sampling frequency vdddz. Prior to analyses, each waveform was
verified with +30 and -30 wave range was used.rih&art Beat Intervals (IBIs) were visually

checked, and artifacts were identified using avemfé programme (Berntson, Quigley, Jang, &
Boysen, 1990). RSA was estimated as the natugalitbhm of the variance of heart period within the
high frequency bandpass associated with respiraiothis age (i.e., 0.15— 0.80 Hz; Bar-Haim,

Marshall, & Fox, 2010).

A calming story lasting two minutes was told to leabild followed by a pause for one minute. For
each paired activity, the positive task was th& tio be administered lasting about 2 minutes fotid

by a one minute pause, then the negative task¢pstbout 2 minutes as well. All the other paired
activities were conducted following the same pracedguided by a written protocol. Before
concluding the measurement protocol, another cgrsiary lasting two minutes was told to the child.
After this story, the child was thanked and ream$uhat the whole ECG measurement activity
conducted was safe for him of her. The child te# assessment room and was escorted back to

classroom by a research assistant who came witihemto under-go the same procedure.

After successfully collecting data, a step-by-st@jalysis procedure was followed. To start with, the
computer software was up-graded from VU-DAMS 2.2e(iduring data collection) to VU-AMS 3.2
(used during data analysis). This upgrading wagssary in order to be able to measure RSA which
was one of the target measures needed in this.stedgr to that, label markers were added to tite d
files manually by the researcher on the 90 casestmm ECG was measured successfully out of the
100 subjects. This was done in order to show inddwa the four paired tasks for which stress was

measured. The paired four tasks were lined upolswis: social control with social challenge,
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cognitive control with cognitive, sensory controitiwsensory challenge and emotional control with
emotional challenge. The control components wersitipe activities while the challenge were

negative activities. Later, R-peaks were detecifdrb Inter-heart Beat Intervals (IBIs) which were
exported to ASCH files for each subject. LaterngsMatlab, a computer software, the RSA beats
were transformed and written to excel. To do a Ma#cript suitable for young learners, frequencies

were adjusted from the range of 0.15Hz - 0.80H2.24Hz -1.0Hz (Bar-ham, 2010).

High RSA (stress) reactivity is indexed by decrsaseRSA from the basal level and is associated
with more attention and increased engagement dutiatjenging situations. On the other hand, low
RSA stress reactivity is indexed by increases il R8m the basal level and is associated with less
attention and decreased engagement during chalgmgituations. RSA (stress) reactivity can be
simplified and as followsHigh reactivity is indexed as decreased RSA scolesding to more
attention in learning whereas Low reactivity is déxed as increased RSA scores leading to less

attention in learning.

To analyse the data, a variety of statistical teples were utilized to explore relationships and
determine prediction of outcome variables from anbar of independent variables. The main
techniques included: descriptives, dimension redagcbivariate correlations, linear regression and
discriminant analysis. Therefore, a strength ia thethodology of the present study is that the
researcher applied multivariate statistical techegy(e.g. discriminant function analyses and linear
regression analyses) to explore the relation betviedependent and dependent measures. The next

chapter presents the findings of the study.
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3. 11 Ethical concern
Ethical clearance was obtained and two stageslyfir®om the University of Zambia Research and

Ethics Committee (UNZAREC) and secondly from thenigliry of Health Headquarters. A full
research proposals of this study was presented\BAREC for review. Upon review, UNZAREC
recommended for a further review at the MinistryH#falth based on the nature of the device (VU-
DAMS, a stress measuring instrument from the Né&heds) that was used in the study. After their
review by Ministry of Health Headquarters, thedstwas cleared as well. In addition to ethical
clearance, written informed consent was alwaysivederom children’s parents before children were
involved in any research activity. Prior to writteonsent, the researcher always explained to ttee ca
givers through meetings the nature of the study,binefits and safety. Participants were given
supplementary written information which highlightdakir rights indicating that they were free to
withdraw from the study anytime they felt so. Howewno parent ever withdrew their child from the
study midway except for three parents who duringainmeetings indicated that their children be

excluded from the study and those children weresnadlled for the study.

3.12 Summary
The research methodology outlines how the croseset approach in the current study was

conducted at a time when children had been in fivsir grade for almost one year. The researcher
opted to apply this approach in order to examinehat extent child-characteristics, home and school
factors predicted literacy outcomes at the endrafig one. The study sample included children from
low and high performing schools where language mfewcommunication was similar, in this case
Bemba.

A wide range of standardised measures were, usasstss literacy and numeracy abilities as well as

background factors. These measures have extendieely utilized in early literacy studies both in
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national and international studies (Matafwali, 20@8ckinson et al., 2003; Storch & Whitehurst,

2002; Denkla & Rudel, 1976; Dunn & Dunn, 1997).
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CHAPTER FOUR
4.0 PRESENTATION OF FINDINGS

4.0 Overview
This chapter presents findings of this study whos@ary purpose was to examine differential effects

of child characteristics on early literacy and numog skill attainment at selected low and high
performing primary schools in Northern ProvinceZaimbia. The study also aimed at exploring the

predictive role of various child characteristicssghool context.

To assess literacy (reading and writing) skillse tBASAT was used while the Mathematics
Assessment Battery and the DLE Mathematics, bodipted from the Netherlands were used to assess
numeracy skills. Background variables on the oth@&nd included: the demographic data, home-

literacy and home learning-support, executive fiomst, and the RSA (stress) reactivity.

This chapter presents the findings on this cros8ms®l study. These findings are presented urtger t
following broad categories: dimension reductionlftaracy and numeracy skills, descriptives (means
and standard deviations), bivariate correlationghaf main variables, discriminant analyses and

regression analyses.

The first section of the presentation of the resdkals with dimension reduction. This was done in
order to reduce on the bulkiness of the variabfesorder to create clusters of variables called
components. After performing the dimension reductoalysis, there were five academic variables in
total, three of which based on literacy (alphabedvidedge, phonemic awareness and reading and
writing) and two on mathematics (number facts anthber sense). The five variable clusters were

later used in later analyses.
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Having reduced the wide variable arrays into congpts, means, standard deviations, t-statistics and
their levels of significance were computed for geigrom high and low performing schools. Two
analyses were later performed based on groupindiraeal prediction. First the discriminant function
analysis was carried out with school quality asetel@ent measure to assess the differences in e fiv
academic variables as well as four selected baokgrosariables. Furthermore, linear regression
analyses were carried out to predict academic padoce from a number of background variables.
The same procedure was also carried out to pr&8ét (stress) reactivity from a number of selected

variables. The actual and detailed analyses asepted below.

The relationship among child-characteristics, hangironment and academic performance among
young children in two school-settings was the nfaous of the study. The primary purpose was to
examine the predictive role of different backgrowméracteristics as precursors of early literaay an

numeracy skill attainment. The study further ainadestablishing the predictive role of one set of

academic skills to the other.

4.1 Dimension reduction of factor analysis
Factor analysis was applied to literacy and numes&dls. The aim of this procedure was to reduce

the number of variables. The dimension reductiorprificipal factors by extraction with varimax
rotation was used as an initial run in order toneste the likely number of factors with a threshofd
eigenvalues above 1.0. This procedure was sepanatel for literacy and mathematics measures.
Consequently, the complexity of the data was thesuced by regrouping variables into fewer
components. In each case, scree plots guided thetisa of components hierarchically arranged

based on the eigenvalues. These plots helped idedeow many factors to extract as indicated by the
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eigenvalues. From the component matrices, new hlarieategories were selected according to the

loadings which were used in the main analyses @. da

4.1.1 Literacy (reading and writing) components
Table 3: Dimension reduction on literacy (readingand writing) variables

Componer
Variables 1 2 3
Alphabet namin 642
Alphabet identilcatior .69E
Alphabet writing 627
Writing two-letter syllable .90¢
Writing three-letter syllable 763
Writing words with 3 or more syllabl .88:
Reading short sentent .89z
Relating letters to soun .79¢
Relating sounds to lette .74¢
Discriminating end soun .70€
Discriminating middle soun: 74z
Reading on-syllable word .79¢€
Reading tw-syllable word 731
Reading thre-syllable word .86¢
Reading comprehensi .64z

Extraction Method: Principal Component Analysis.

a. 3 componentsextracted.

Table 3 above shows the variable loadings to foamable components. There were high loadings on
component 1 (reading and writing) of variablesuidohg: reading and writing syllables, reading words

and sentences, relating letters to sounds, relammds to letters and reading comprehension. On
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Component 2 (alphabet knowledge) loaded alphabeintg alphabet-identification and alphabet
writing while component 3 (phonemic awareness)udet discriminating middle and end sounds in
words. Components with less than 1.0 eigenvaluestuld were not included. Therefore, only the

three components were included in other analys#seistudy.

In terms of explained variance, the three companémeiading and writing, alphabet knowledge and
phonemic awareness) accounted for 53%, 12% and 8%heo variance, respectively. These

components were suitable for use in further analgdditeracy academic skills.

4.1.2 Mathematics components
Table 4: Dimension reduction of mathematics varialgs

Component

Variables 1 2

Addition with checkers
stories and abstract .710

Subtraction with
checkers, stories and
abstract

.729
Number flash naming
Estimations .753
DLE Math addition anc

subtraction correct
scores

.755 ---

xtEaction Method: Principal Component Analysis.

a.2 compots extracted.
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Table 4 shows the variable loadings on two mathiesiabmponents. Component 1 had high loadings
of variables assessing number-facts while compoédrad high loadings of variables that related to
number-sense. The constituent variables for commto? included addition with checkers, stories and
abstract, subtraction with checkers, stories arsiratt, and estimations. Component 1 on the other
hand was determined by number flash naming and Dlathematics. The DLE Mathematics was

based on abstract addition and subtraction. Ther othriables with an eigenvalue threshold of less
than 1.0 were excluded. In terms of explained waeaa the two components (mathematics number-
facts and mathematics number-sense) accounted’%rahd 20% of the variance, respectively. The
two components representing mathematics variablese when available and useful in further

analyses.

100



4.2 Relationships among background and degetrvariables
Table 5: Bivariate correlations among backgyund and outcome variables

1 2 3 4 5 6 7 8 9 1C 11 12 13 14 18 17 18
1. Agein months 1
2. Relationship to child -,083 1
3. Children in other grade -,017 ,216* 1
4. Pre-school -,210* ,211* ,030 1
5. Home possessions -,273* ,203* ,071 ,522** 1
6. Home-literacy -,032 ,504** ,610** , 196 ,205* 1
7. Home learnin-suppor ,04z ,414*  277* ,01¢ -,00¢ ,623** 1
8. RSA (stress) reactivity -,023  ,070 -,109 ,206 ,014 ,055 ,007 1
9. Inhibition -,13¢ ,19(C ,228* ,171 ,14¢ ,19C ,02¢ ,061 1
10. Shift -183 ,170 ,255* ,142 -,038 ,239* ,086  -,036 ,664** 1
11. Emotional control -,194 ,198* ,199* 177 ,228* ,204* -,043 ,055 ,791* | 714** 1
12. Working memory -,209*  ,150 ,181 ,182 ,149 , 164  -,038 ,013 ,754* | 736** ,884** 1
13. Planning and organ. -,138 124 , 114 ,196 114 ,181 -,105 -,015 ,559** 661** |735*  756** 1
14. Quality of school -,061 -110 -,228* ,040 ,000 -146  -144 -024 ,042 115 ,287** ,319* ,253* 1
15. Reading and writing -,057 -,106 -,173 -,105 -,187 -,116 ,001 -,182 -118 -,055 -,135 -,118 -,099 219* 1
16. Alphabet knowledg -,02z  -,071% -,04: 197 ,268** -,07¢€ -,05¢ ,052 ,06C  -,11¢ -,101 -,10¢ -,19¢ -,07¢  ,00C 1
17. Phonemic awareness -111  -,070 ,012 ,005 ,123 -113 -,162 , 107,078 ,034 111 ,095 ,167 ,062  ,000 ,000 1
18. Maths-number fact ,10€ -,202* ,111 ,032 -,08¢t -,064 -,037 -,157% 114 ,04z ,074 ,04¢ ,02¢ -,11€  ,18¢ ,15€  ,214* 1
19. Maths-number sense ,202*  -,094 -,012 -,288* -,152 -,094 ,085 178 -,110 -195 -218 -270** -345** -275** -198* ,032 ,030 ,000

**_Correlation is significant at the 0.01 leveH&iled).
*. Correlation is significantthie 0.05 level (2-tailed).
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Table 5 above displays correlations among all thekground and outcome variables used in the
study. From the display, age showed negative airogls with preschool, home possessions and
working memory (= -.20, -.27 and -.21, respectively). These resnity that older children did not

attend preschool and came from homes with fewerehpossessions (low SES) whereas younger

children attended preschool and came from homédsmiatre possessions.

Regarding working memory, however, results show tder children had better working memory
compared to younger onas(-.21). Mathematics number-sense on the otheahamkitive correlation
with age (= .20), an indication that older children perfornedter in Mathematics number-sense than
younger ones. With regards to care-givers’ relatgos with children, the variable was divided into
two types of relationships namely: biological arider care-givers. This variable recorded significan
positive correlations with children in other gradess .22), preschoolr(= .21), home literacyr(=
.50), home learning suppornt € .41) and emotional controt € .20) respectively. This implies that
children who lived with biological parents had maiblings, from whom they enjoyed home literacy

and learning support and were rated poor at workiegiory.

Mathematics number-sense had a significant buttivegeorrelation i( = -.20) meaning children with
biological care-givers performed poorly on thisighle. This means that children whose caregivers

were not their biological parents, recorded poafgsmance on mathematics number-sense variable.

When children had brothers or sisters in higherdgsathis variable had a significant positive
correlation with home literacyr (= .61) and home learning support £ .28), respectively. This
moderate but significant correlation shown abowggssted that the presence of other siblings in the

home accorded children’s opportunities to sharel@oéc work as care-givers could not be the only
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ones to offer this type of support to childrentie home. On the other hand children in other grades
was positively correlated with inhibition, shift ganemotional control(r = .23, .26 and.20,
respectively). These results show that childrem wiblings in higher grades were rated low on these

three executive functions skills.

Children with siblings in other grades went to Iperforming schoolsr(= .23). However, preschool
came out as a significant and positive correlateonhe-possessions £ .52), suggesting that children
who came from families with more home possessibigh(SES) had access to preschool. Though not
significantly, children with brothers or sistershigher grades experienced more social interactions
thereby having more home literacy opportunities laad a high index on RSA (stress) reactivity (
.21) which means that these children were noteasiessed during challenging situations. Results
also show that children with a preschool backgropedormed poorly in mathematics number sense
(r =-.29). This result indicates that going to presthdid not give any performance advantage in
mathematics number sense. This might mean thaamnb#a, most preschools do not operate to serve
as preparatory institutions before children enbemial education, but serve as day care centresewher

parents take their children in order to freely egegan paid work or business.

Home possessions correlated significantly with hditeeacy ¢ = .21), emotional control & .23) and
alphabet knowledge & .27). For home literacy and alphabet knowledige,dorrelations meant that
children who came from homes with more home possesghigh SES) had access to home literacy

as a result they did well in alphabet knowledgée virere rated poorly in emotional control.

Home literacy correlated significantly and posilwaith home learning support € .62), shift ( =

.24) and emotional controf € .20). These results suggest that children whdlitexdcy opportunities
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at home also enjoyed some learning-support eitioen taregivers or siblings in the home. However,

these children were rated poorly by the teachershifhand emotional control.

Home learning support and RSA (stress) reactivagt ho significant correlations. However, the two
variables recorded negative correlations with plag@and organization, school quality and phonemic
awareness implying that children who had home legraupport were rated low on planning and
organization. These children went to high perfogngthools and were not easily stressed during

challenging situations.

Regarding RSA (stress) reactivity, there were twong negative correlations with reading and
writing and mathematics number-facts and a positme with mathematics number-facts. These
bidirectional results suggest that children whoemeasily stressed during challenging situationsewer

better at reading and writing and mathematics nurfamts but poor at mathematics numbers sense.

The five executive functions showed positive anghidicant correlations amongst themselves but
quite high negative correlations with reading andimg and mathematics number sense. These results
indicate that children rated high on executive fiors scored high on those two academic skills.
Furthermore, working memory, reading and writing=(-.12) and mathematics number sernse ¢

.27) revealed negative correlations. This meansdhiédren who were poor at working memory were

also poor at reading and writing and mathematicsbar sense.

Emotional control, working memory, planning and amgation recorded significant positive

correlations with school quality € .28,r = .32 andr = .25, respectively). These results indicate that
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children who went to high performing schools weaited poorly on emotional control and working

memory and performed poorly in mathematics numbess.

Furthermore, school quality had a significant pesitorrelation with reading and writingr € .22)

and a negative one with mathematics number faactsnamber sense. This means that children who
went to high performing schools did better in regdand writing but were poor at mathematics
number facts and number sense. Reading and writig correlated negatively with mathematics
number sense & -.20), meaning children who performed well oadiag and writing had difficulties
with mathematics number sense. On the other hdmahgmic awareness and mathematics number-
facts were positively correlated € .21) implying that children who scored high ohopemic

awareness also did well in mathematics number-facts

In sum, correlations show that children’s biologicaregivers were associated with more home
possessions, high literacy opportunities in the éaand lots of learning support. Regarding the
presence of other children in the home, childretinwmnore siblings in the home had better access to
home literacy opportunities as well as enjoyed niam@e literacy support than their counterparts who
came from homes without other children in the homah SES as represented by more home
possessions correlated with good performance imablgt knowledge, but not in mathematics number
sense. Results clearly suggest that both preschndl home possessions contributed to good
attainment in alphabet knowledge. For mathematiomber sense, both preschool and home
possessions tend to indicate poor performanceh&umbre even children who had home learning

support did not seem to do well in academic skills.
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4.3 Comparison between Low and High performing schals
Table 6: Descriptives: Means, Standard Deviatidrstatistics and p-values

Variable Sch. Quality M SD t p-value

Age in months Low 109.5 (17.66) .00 1.000
High 107 (13.27)

Relationship to child Low .78 (.42) 1.67 110
High .62 (.49)

Children in other grades Low 49 (.51) 2.46 .016
High 24 (.44)

Preschool Low 42 (.07) .00 1.000
High .46 (.07)

Home possessions Low 6.33 (2.92) .57 .570
High 5.98 (3.00)

Home-literacy Low 6.11 (2.65) 1.85 .067
High 5.02 (2.92)

Home learning-support Low 19.18 (4.78) 1.46 .067
High 17.67 (5.02)

RSA (stress) reactivity Low .05 (2.16) 23 147
High -.05 (2.27)

Inhibition Low 7.33 (5.08) .63 .882
High 6.73 (3.92)

Shift Low 5.29 (4.83) -47 .532
High 5.69 (3.12)

Emotional control Low 3.84 (2.76) -2.04 .042
High 5.07 (2.92)

Working memory Low 6.44 (5.93) -2.45 .044
High 9.22 4.77)

Plan. and organisation Low 3.40 (3.27) -2.21 .016
High 4.87 (3.03)

Reading and writing Low =27 (.83) -2.64 .030
High 27 (1.12)

Alphabet knowledge Low .03 (.79) .52 .600
High -.08 (1.18)

Phonemic awareness Low -11 (1.07) -.49 .604
High .09 (.97)

Mathematics-number-facts Low .07 (.97) .60 .623
High -.05 (1.04)

Mathematics-number-sense  Low 19 (.97) 2.48 .053
High -.29 (.88)

p-value significant at p<.05

Table 6 above presents means, standard deviatiestatistics and p-values of background and
dependent variables by school quality arising fldmension reduction of factor analysis.

From the whole array of variables, significancéal#nces were noticeable on the following variables
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Children in other grades in the home (t=2.46)ggests that most children who went to low
performing schools came from homes where there weyee children in other grades. This also

means that most children who went to low perforngalgools came from relatively larger families.

Working memory (t=-2.45)esults indicate that children who went to high perfing schools were
rated by their teachers to have better working mgnwhile those who went to low performing
schools were rated to have poorer working memorgirAilar pattern was found for planning and
organization(t=-2.21) indicating that children who went to high perforigpischools were better at
planning and organization compared to those whot wetow performing schools. This is also the
case with emotional controt=-2.04) suggesting that children who went to higif@rming schools

were better on this variable.

Alphabet knowledge(t=.52pveals that children who went to low performingp@als did not differ

from their counterparts who went to high performsatools.

4.4 Predicting performance on academic skills by group membership
Discriminant function analysis performed to clagsthildren’s performance according to the two

school groups. Five academic skills, three onditg and two on mathematics which came from

components after the dimension reduction were uBaeltable below presents these results.
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4.4.1 Discriminant function analysis of school dtyalon literacy and numeracy skills

Table 7: Discriminant function analysis of school gality on literacy and numeracy skills

Pooled within-groups correlations
Predictor variable between Discriminant variables and  UnivariateF(2, 98)

standardized Discriminant functions

Maths-number sen: 71 4.94*
Reading and writin -.5€ .56*
Maths-number fact .2¢€ .3€

Alphabet knowledc ¢ 1.3¢
Phonemic awarene -.1€ 7.9¢
Canonical f .37

Eigenvalu 1€

**p<.05

This analysis aimed at testing whether school guatiembership predicted learner performance in
mathematics number sense, mathematics number faating and writing, phonemic awareness and
alphabet knowledge. In order to examine this growgmbership performance, discriminant function
analysis was performed on these five academicsskiliscriminant function analysis appeared to be
appropriate for this analysis since all the fiveadamic variable are continuous. Furthermore, the
analysis was an adequate technique as it maxirtheedifferences between the two existing groups on

the basis of a set of predictor variables.

On the basis of all five predictors, there wasatdk association between the two groups and the
predictorsy® (5) = 14.27p<.05, canonicat = .37, canonicalR’ =.14. The canonical correlatiom &

.37) is the multiple correlation between all theefpredictors and the discriminant function. Withyo
one function, it provides an index of overall mofielvhich is interpreted as being the proportidn o

variance explained¢= .14). In this study, therefore, the discriminfutction accounted for 14% of
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between groups variability. Of the five correlasowith the discriminant function two of them
(numbers-sense and reading and writing) showedrigaaf .50 and above. The canonical correlation
means that the model explains 14% of the variaitiothe grouping variable, i.e. whether a child

belonged to a low performing or high performingaalh

The structure (loading) matrix of correlations skatlve strength of relationships between predictors
and the discriminant function between low perforgnemd high performing schools. This in other
words means that the pooled within groups cormhati between discriminant variables and
standardized discriminant functions indicate indioé importance of each predictor. The positive or
negative sign indicates the direction of the refeghip, but are disregarded when interpreting the

regression weight.

In this study, these results show that mathematiesber-sensa E .71) and reading and writing €

.56) were primary predictors with loadings of .5@ @above.

4.4.2Discriminant function analysis, descriptives
Comparing dependent variable means, results shdhestdlow performing schools revealed high

means on mathematics number fgotean = .12, SD = .96)High performing schools on the other
hand scored high on reading and writing (meaB7, SD = (1.11)Results show that the performance
of each of the two school categories was not umfpreither better or worse. This means that schools
in each group had areas of strengths and weaknasdagh performing schools were not absolutely

high in all aspects and low performing schools wertelow in all aspects.
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4.4.3 Discriminant function analysis of school dtyalon selected background variables
Table 8: Discriminant function analysis of school gality on selected background variables

Pooled within-groups correlations

between Discriminant Variables and

Predictor variable standardized Discriminant functions Univariate F(2,98)
Working memory .7C 11.14*
Emotional contrc .62 8.82**

Plan. and organizatic .54 6.71*
Children in other grad -.4€ 5.37*

Home literay -.3C 2.1:

Home learnin-suppor -.3C 2.0¢
Canonical f 44

Eigenvalu .24

**p<.05

The rationale and principles behind the use of diseriminant function analysis on this set of
variables, is not different from how it was usedthe earlier analysis above in Table 8. The only
difference is in the type of dependent variabled thie respective outcomes of the analysis which are
presented below. Essentially, this analysis wasniéa ascertain whether school quality made
statistically significant differences to childrenjgerformance in three executive function skills
(working memory, emotional control and planning asrgjanisation) and three other background

variables (children in other grades in the homepdditeracy and home learning-support).
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Results from Table 8 above show positive and negatorrelations betweepooled within-groups
between discriminant variables and the discrimirfanction ranging from moderate to high. The
whole model is a good fit as it was significant twji-value = .003. Because there were only two
grouping variables, one discriminant function wakglated. On the basis of the six predictors is th
function, there was significant association betwéle® two groups and some predictors with a
combinedy? () = 20.04,p<.05. The discriminant function accounted for 19%4he total between
group difference. The eigenvalue (.24) is modeyatajh, an indication that this function reasonably

differentiates between the two groups.

Results extracted from the structure (loading) mdtetween predictors and the discriminant function
presented in the Table 8 suggest that the strormeslictor between low performing and high
performing schools were working memajy= .70). This was followed by emotional contral €
.62). However, the three dependent variables @dfan that executive function skills had positive
correlations while the other variables showed negatorrelations. In the same vein, the weaker
predictors between groups were home literacy anmdehtearning-supportr (= -.30) each. In this
study, the canonical correlation had yet anothgrontant use as it helped to measure the effeet siz
since it is the correlation between the two groapd the discriminant function. This tells us how

strong the prediction is in this particular anadysi

Pooled within-group correlations among the six poteds indicate that two of the six correlations
(home literacy and home learning-support) did rmivs any significance, while the other four were
statistically significant withp < .05. Table 10 above also shows that correlations waite gpread

from low to moderate and high with only two of teesdicating statistical significance.
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4.4.4 Descriptives of discriminant function anadysn background variable
Table:9 Discriminant Function analysis Means and Stndard Deviations

Variable LPS HPS
M (SD) M (SD)
Children in other grad A€ (.51) 26 (4
Home-literacy 6.0£(2.73) 522 (2.¢
Home learnin-suppor 19.3¢(4.67) 17.96 (4.89
Emotional contro 3.4¢ (2.85) 5.22 (3.C
Working memory 5.8(C (5.95) 9.42 (4.t
Planning and orgar 3.1z (3.22) 474 (3.C

Background variable-means on discriminant functioalysis show that low performing schools were
rated relatively high on home learning supgean = 19.34, SD = 4.67Children from high
performing schools were rated relatively high orrkieg memory(Mean = 9.42, SD = 4.84while
those children from low performing schools recordemte rated low on this variab{slean = 5.80,

SD = 5.95).
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4.5 Predicting literacy and mathematics skills
Table 10: Background variables as predictors aéricy and mathematics skills

Literacy Mathematics

Alphabet Phonemic Reading& Number Number

knowledge Awareness Writing facts sense

Background variables Standardised estimafie
preschool .103 -.124 .035 .095 -.321**
Home literacy -.183 -.049 -.046 -.090 -.153
Learning support .036 -.090 .105 -.012 .158
Home possessions 272* 196 .190 .061 .043
School quality -.068 .044 .263* -090  -.253*
RSA (stress) reactivity .035 134 -.179 -.173 .245%

R .35 .23 .38 21 46

R 12 .06 15 .04 21

A linear regression analysis was performed to ptedli the key outcome variables from selected
background variables. In this analysis, the researevas particularly interested in determining the
predictive role of preschool, home literacy, horearhing support, school quality and RSA (stress)
reactivity on literacy and mathematics skills i fiirst grade. After controlling for other backgrml

variables, Table 10 above shows the summary ofthallanalyses carried out on the selected five
academic skills. Some independent variables stvoerg and positive predictors whereas other were

weak on either side as well.

With regard to preschool, results indicate thas thariable was a strong and significant but negativ
predictor of mathematics-number selge= -.321). This means that children who went to preschool

performed more poorly in mathematics number semsapared to their counterparts without a
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preschool background. Though not statistically i§icent, phonemic awareness also recorded a
negative regressioff = -.124), an indication that preschool was positive negatvedictor of

phonemic awareness. This puzzling result may inelithat preschool has a negative effect on
language proficiency. Both number sense and phanamareness make a strong appeal to language

skills.

RSA (stress) reactivity was a statistically sigrafit positive predictor of mathematics number sense
(8 = .245), meaning that children who were reactive to chagjleg situations performed better in
mathematics number sense than those who were éassive. There was a similar finding for
phonemic awareness though not statistically sigaifi(s = .134), a further indication that children

who were reactive to challenging situations perfxurbetter.

Other statistically insignificant results seem t®veal that children who were more reactive to
challenging situations performed better in readang writing and mathematics number facts. This

suggests that children tend to concentrate whess#d and therefore perform better in the long run.

Home possessions was a significant positive predicf alphabet knowledge, but remained
insignificant on other dependent variables, withderate betas on phonemic awarer({gss .196)

and reading and writin¢¢ = .190).

Regarding school quality, results revealed that tldariable was a strong predictor of reading and
writing (4 = .263) and mathematics number selge -.253). However, this prediction is inconsistent

with a positive regression weight on reading anding and negative weight on mathematics number
sense. This implies that children who went to lpghforming schools performed better in reading and
writing than their counterparts who went to low fpeming schools. With regards to mathematics
number sense, results indicate that children what weehigh performing schools did worse than those

who went to low performing schools. In this caso®l quality was a strong and positive predictor o
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reading and writing, but was a negative indicatomathematics number sense. Schools do not seem
to balance the teaching attention to the two acadskills. Teachers at low performing school seem
to teach more mathematics skills compared to tt@interparts at high performing schools who seem

to concentrate more on the teaching of readingnatitthg.

Mathematics number sense was best predictetRby .21), suggesting tha21% of the variance is
attributed to the set of predictors. School quadit(preschool and school quality) were negative

predictors whereas being reactive to stress wasitiye predictor

4.6 Predicting RSA (stress) reactivity from child baracteristics and mathematics skills

Table 11:Predicting RSA (stress) reactivity frorfesked variables

Variable Standardized estimafe t p-value
Preschool .365** 2.906** .005**
Home possessions -.160 -1.304 196
Maths number-facts -.156 -1. 549 125
Maths number-sense 247* 2.361* .021*

Model statistics

R .38**

R2 14%*
In order to establish the extent to which somecsetevariables (namely, preschool experience and

home possessions) predicted RSA (stress) reactavityther linear regression analysis was performed
with the four variables which were singled out agdictor variables. The analyses aimed at
identifying potential underlying factors that magfate to RSA (stress) reactivity in children. Tlasib

assumption was two-fold. Firstly it was assumed tiegative home-circumstances such low social

economic status (SES) can induce stress. On tleg bdnd, poor performance in mathematics skills
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was also assumed to lead to stress reactivity.oth bases, individual differences were likely to

heighten or suppress the stress reactivity.

Based on these assumptions, a single-model regneasalysis was conducted to predict RSA from
preschool, home possessions, number facts and msabse. Results indicate that preschool and
mathematics number-sense were strong predictdrRSaf (stress) reactivit{p = .356 andp = .247),

with positive regression weights respectively. Thisiply implies that children with a preschool
background and performed high in mathematics nursbese scored high on the reactivity scale
meaning that they were able to regulate their stlegel. because decrease in RSA relates to high
reactivity and increase in RSA relates low reattivdiome possessions and mathematics number-facts
on the other hand recorded negative regressionhiggf = -.169 and-.156), respectively. These
results suggest that children from homes with nfam@e-possessions (high SES) scored low on RSA
(stress) reactivity and did not adapt so well dyighallenging situations. This behaviour and reacti
negatively influenced their learning and later perfance in academic skills because failure to react

stressing conditions would lead to failure to erggpopfitably in academic skills.

4.7 Summary
As predictors of early literacy, preschool and hgmessessions have been associated with alphabet

knowledge, and not other academic skills. Schoalityjuon the hand was a strong predictor of reading
and writing as high performing schools were hightbis variable. However, on the mathematics
number-sense variable, low performing schools westter, suggesting that instructional practices
differed from one school type to another. Contrerywhat was hypothesized, such this difference
over-rules the general assumption that childremigh performing schools record a better in all
academic skills while children attending low penfiimg schools do worse in all academic skills. It is

also clear that low performing schools are not lovall aspects just as high performing schools are
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not in all aspects. The performance of a schoolddcbe determined by other internal factors. The
combination of both child characteristics and hamneumstances get influenced by a hoist of school

factors thereby giving rise to the type and qualityiteracy and numeracy skill attainment.
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CHAPTER FIVE
5.0 DISCUSISION OF FINDINGS

5.1 Overview
This chapter discusses the findings of the studichviexamined the differential effects of child-

characteristics, home factors and school qualitywiew of how they influence early literacy and
numeracy skill-attainment in the first grade. Thecdssion is presented with reference to literature
relevant to this study. In order to address theotdf of these factors, some issues were raisedeThe
were: the role of background variables on literang numeracy skill attainment, associations among
background factors such as home literacy, homailegusupport and home possessions and literacy
and numeracy outcome variables. Background andméawariable-differences on school quality, the
influence of child-characteristics and home factamditeracy and numeracy skills, home factors and
preschool influence of literacy and numeracy si@lrelopment, school quality and its effect on
literacy and numeracy skill-attainment, RSA (s)a®activity and executive functions as predictors
of literacy and numeracy skills and lastly selectadables as predictors of RSA (stress) reactivity

The issues outlined above constitute the sectlmasigh which this chapter is organized.

In this study, background variables included cloitédracteristics (age, preschool, RSA stress
reactivity, and executive functions). Home factors the other hand related to the child’s home-
experiences and opportunities, relationships whielwe a direct influence on the child, which

included: home possessions, home literacy and Hearaing-support. School quality was another
background variable which in the context of thisdst refers to the nature of a school, described as

either a low or high performing school from whit¢te tsample of the study was drawn.

The study’s outcome variables were five in totahe3e included: reading and writing, alphabet

knowledge, phonemic awareness, mathematics nurabts-&nd mathematics number-sense. These
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variable were arrived at through the dimension céda which was performed earlier with the view to

reduce the amount of data.

5.2 The role of background variables on literacy md numeracy skill-attainment

A number of studies have shown the influence afkgeound factors on literacy and numeracy
attainment. The study’s aim was mainly to find euhiether school quality, preschool, socio-
economic status, home literacy, home learning-sipaod executive functions contribute to the
attainment of early literacy and numeracy skillsoagyZambian children in the first grade. This study
also sought to establish how children who areleasiessed could perform in early literacy and
numeracy if they attended schools with weak (lowfggening schools) or strong (high performing
schools) didactics. In Zambia, some primary schaotsperceived and described two ways as either
good or poor schools. This description is basedhengeneral performance of learners in national
examinations. School quality was a grouping vaeabhich helped to group children and their

performance.

Since the study focused on children in the firstdg, the aspect of executive functions (EF) was of
crucial importance. Davidse (2014) observes thattretudies on the effects of executive functions on
numeracy and literacy development focus on predco kindergarten. In this issues, influence of
executive functions, therefore, was also anticgbate this study given the need for cognitive and
regulatory skills that go with the development aflg literacy and numeracy skills. The performance
of children in this study from both low and highrfeeming schools was prompted by the main
research question ‘Why do most young learnersamizan public primary schools fail to acquire and
attain acceptable grade-level literacy and nunyeskdls despite efforts undertaken to improve the

teaching and learning of these skills by the Mmigif Education?’ Based on this question, various
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child-characteristics and several home factors w&eanined in order to establish their effect oryear

literacy and numeracy in the context of school iqyal

As already suggested, several studies have shatrednly literacy and numeracy skill-attainment is
influenced by a number of factors. Some of thestofa directly relate to the child while othersatel

to the child’s home and school environments. A wtogd Domblewski and Kauffman (1990:21), for
example, noted that “parents serve as their chldrérst and most important teachers and role
models. Therefore, creating a learning environnaadtatmosphere in the home in which learning can
take place is one of the major responsibilitiesarie-givers. A stimulating and safe environment can
increase the child’s socialization and learning arppmities within and outside the home. Such an
atmosphere is marked by parents’ or care giveringness to assist the child in various ways and
most importantly in learning. Responsible careaggvcan nurture a child’s mental development by
seeing to it that the growing child has a variefy stimulating experiences in the immediate

surroundings.’

Emphasing the importance of the environment taddg attainment with reference to the South
African context, Bloch (2005) indicates that, méjyoof children in Africa grow up in ‘print scarca’s

opposed to ‘print rich’ environments and this midpet a contributing factor to literacy behaviours.
This is not the only factors, but one of the mdpmtors which affect children’s success in literacy

attainment.

The current study established an association betWweme literacy and home learning-support. This
means that children who came from homes were rgadas encouraged also received some kind of
support from significant others in the home. Dtsfie fact that home literacy correlated so styong
with home learning-support, results on the contsdrgwed poor correlation with shift and emotional

control. Planning and organisation on the otherdhsimowed some negative association with school
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quality. This result suggests that children who terhigh performing schools were less able to plan
and organize their activities properly. This finglisimply means that older children were better at
executive functions than their younger counterpagsexecutive functioning has a lot to do with

maturity which is usually age-related. Though nletags the case, it is expected that the older the

child, the more mature and more ready a child waeldor school.

The study also revealed that school quality cateel strongly with reading and writing abilities,
accounting for 22% of the variance. This resuioves that high performing schools did not
completely give positive results in all outcomeiahles which in the context of this study confirms
the possibility of the influence of individual vations to school-outcomes despite all factors being

equal and present.

Parents at home and teachers at school share shensbility of taking care of children’s general
well-being and learning. The only difference isttiparents do it generally and informally while
teachers take their responsibility formally andfessionally. Effects of what is done to the chilsh
long-term consequences on the child, hence the fueddts of research on the role of parents and
teachers on child development and early literaay mumeracy learning. For this reason, parents and
teachers need to regard each as stakeholders glegmplementary roles on the child. Teachers’
abilities to support social and emotional functraniof every child in the classroom are, therefore,
central to any conceptualization of effective claes practice. Every teacher should ensure that all
children in their school or classroom, regardlelstheir background and personal characteristics are

physically and psychologically safe for them to é&i@rfrom school.
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5.3 Associations among background and outcome vabkes

After exploring the background variables, differelgarning opportunities and possible risk factors
were examined. In the light of the differentiabseptibility theory, the study established a nundfer

interesting findings which have been presented.late

In this study, there was a significant associatietween age and mathematics number-sense implying
that older children performed better in mathematicenber sense. A negative association was,
however, also observed between age and home piossessiplying that younger children came from
homes with more possessions. The age and mathsmatieber-sense showed a positive significant
correlation accounting for 4% of the variance. sTfining is an indication that children need to be

enrolled in school when they are mature enough.

In terms of preschool, younger children had a [@ge of more often attending preschool. The
explanation is that for the children who attendeglsphool, their parents judged school readiness by
the number of school related activities that ttodildren were able to participate in. Therefores th
prompted these parents to take their childrendd sthool early. This assertion is concretizedhey
Early Childhood Development Project. Zuilkowskinki Moucheraud and Matafwali (2012) found
that participation in ECE does not only improve deraic outcomes but also encourages a timely

enrollment of children in grade one.

Preschool and home possessions on the hand iedicetre negatively correlated, meaning that older
children did go less often to preschool and camesrmoften from homes with less home possessions

which can also be described as low SES homes.
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Supporting practical associations between numeski§s and executive function (planning and
organisation), Mercer and Mercer (1993) state taly living requires numerous math skills, for
example planning and monitoring time, shopping, gotimg percentages, estimations among others.
Cognitive factors are needed as the child progsefseen lower level math-skills to higher order ones
In this case, the concept of learning readinessdth instructions is of crucial importance. Readm
with mathematics has a lot to do with age as madtiem skills need a lot of focused attention,
organization, recall and concentration. In the stlsetting or classroom setting, children need to
follow a lot of instructions for them to benefibfn mathematics instructions and teaching. If atbent
regulation is essential for developing early acadesgkills, one might expect that children who
experience difficulties with ignoring distractordlvalso have more difficulties acquiring earlyeracy

skills such as letter knowledge (Lonigan et al.9)99

Regarding the emergence of mathematics nhumber-sBesmene (2011) indicates that even in the
first weeks of life, when babies see a constantlbamof objects, they look longer when the display
changes from say 8 to 16 objects. This view suggbsit the concept of mathematics humber-sense
has more to do with in-born characteristics thathwinvironmental experiences. From this point of
view, the present study established that childvéio went to low performing schools did better at
mathematical number-sense than those who wengtogerforming schools. A significant difference

was also noticed for alphabet knowledge and reaainuigwriting.

As revealed by this study, it is possible to asstima¢ reading and writing achievement is associated
with facilities and provisions in the home and sahenvironment. However, this argument is not

totally in agreement with Matafwali (2010) who ddished that the literacy levels of a majority of
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Zambian children were remarkably low despite hawdngh literacy programme in place. Matafwali's
view seems to emphasise there are other factaraeled to be addressed other than the formulafion o
a programme and supply of material. This obseraasdimely because formulating a rich curriculum

does not guarantee its benefits, if it is not walpported and implemented.

In another study conducted on 60 grade two poatersa(identified by teachers) from selected schools
in Northern Province, Kalindi (2005) argues thatyohi3% could read two syllable words, and only
8% could identify 20 letters of the alphabet. Wilese study findings available, it is worth noting
that the quality of instructions especially in foational years of children need to be in harmorty wi
curricular preparations. Furthermore, following marmanges in the language policy and guidelines,
inconsistency in pre-service teacher-training amdarvice orientation has had a negative effect on
children’s early literacy and numeracy skill attaent. Even if children come from supportive home
environments, it is not always the case that tratskiren would perform better in schools, a view
which seems to suggest why Zambian primary schomisinue to record persistent low performance
among young learners. It can be argued that timeehand school environments influence part of

children’s literacy and numeracy learning, butsbbool seems to be more influential position.

Despite the study anticipating some related perdmee trends on both numeracy and literacy skills, i
was surprising to note that reading and writingdicated a negative correlation with mathematics
number-sense (r = -.20 which accounts to 4% ofver@ance. This variation indicates that children
who performed well on reading and writing had diifties with mathematics number-sense. This was
a unexpected finding given that high performingasth were expected to give an overall picture of
being high achieving. This finding is contrary avidse (2014) who asserts that “within the school

curriculum it seems important that teachers arereaved the fact that delays in literacy often go
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together with delays in mathematics and vice vers&ich was not the case in this study as children

who performed well in reading and writing perfornmpbrer in numeracy than expected.

As already alluded to, the negative associationvéen performance in literacy and mathematics
could be attributed to other factors such as ez between teaching time allocation on the lesson
time-table. Furthermore, it is possible that teashattitudes and preferences to teach one subjéct

a higher frequency than the other could be andheor. If teachers do not teach all subjects as
prescribed, children would be at risk with skikw&lopment and future progression. This is so

because young learners need initial basic skiénuvhich they build in future.

In the Zambian education system, a gap betweendltege of education curriculum and the primary

school curriculum seem to exist. This has beercadtthrough college-student reports after teaching
practice in schools, which is the practical partttwdir training. Some schools are reported to have
different methods and approaches of teaching coedparhat students are taught in colleges of
education. This indicates that the education sydtetween primary and college levels still has some
variations which should be reconciled if teacheesta be well trained. Failure to do so, the efauit

schools on literacy and numeracy dimensions willai different.

In terms of phonemic awareness and mathematics ewnfabts, the study showed a significant but
moderate correlation, accounting for 5% of theasaze. This result implies that children who scored
high on phonemic awareness also did well in ma#tEs number-facts. This was expected as
research acknowledges the relationship betweenemeattics and phonemic skills. Dehaene (2011),
for example, states that numbers are stored audgegin the human brain and the preverbal

representation of numerical quantities probablyypla crucial role in this process. From this
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perspective, it is clear to note that there areclpsipgical connections between mathematics and
language aspects, hence the teaching and learfitfgese aspects cannot be separated. It is then
possible that children who struggle to learn liegrakills are likely to face difficulties in one war

the other in the learning numeracy skills.

5.4 Selected background variables as predictors bferacy and numeracy outcomes

Internationally, a large body of research has destmated that early childhood education, commonly
referred to as preschool can prevent early acadtihice and that it has positive long-lasting efte

throughout the lives of children from poor famili@sg. Boocock, 1995; Burchinal, Campbell, Bryant,
Wasik, & Ramey, 1997; Myers, 1992). One of the lgacknd variables of interest was preschool

attendance among others.

This study focused on five outcome variables whiobluded: reading and writing, alphabet

knowledge, phonemic awareness, mathematics nurabty-fand mathematics number-sense.
Notwithstanding the globally acknowledged impor&@anaf preschool, there was no association
between preschool attendance and four of the owo@riables. A positive but weak correlation was
only noticeable between preschool and alphabet ladge while there was a negative significant
correlation between preschool and mathematics nus#ese. This results indicates that children who
went to preschool were not any better than thearpho did not attend preschool. With this result,
one questions whether preschool is always a prdiecilitates school readiness by predicting

positively literacy and numeracy skills.

From the results of this study, one would doubtriie of preschool in both literacy and numeracy
development. The current study only revealed théltlieen who went to preschool were good at
alphabet knowledge compared to children who didgoothrough preschool before they entered their

first grade. Even this proficiency in alphabet kiedge may not be absolutely attributed to preschool

126



as other factors like home possessions also hambiivie correlation with alphabet knowledge. The
failure by preschool to strongly associate acadeskiits (literacy and numeracy) is inconsistenthwit
most research findings. This should be a matteroatern among researchers and policy makers on
how preschools can facilitate academic skills dgwelent in young learners. The study, therefore,
seems to suggest that despite preschool being aortamt provision for children into school,
preschools in Zambia do not seem to adequatelyapeephildren for learning basic literacy and
numeracy skills. A number of other reasons co@deéehind this poor performance outcome, but the

low quality of service at preschool being the nmaistious.

A linear regression analysis was also conductedstess the predictive role of preschool, home
literacy, home learning support, home possessistisool quality and RSA (stress) reactivity on
literacy and numeracy skills. It was anticipatedttbhildren who came from homes with few home
possessions would not perform as well as their soparts who came from homes with more home
possessions. Not surprisingly, therefore, resutswsthat home possessions strongly predicted
alphabet knowledge. This implies that children fremgh SES homes (homes with more home
possessions) had an advantage over those fromE8wh8me (homes with less home possessions) in
alphabet knowledge. A possible explanation for ihikhat children from high SES home had access to
play-toys, children’s books, television, videoslicaand other modern gadgets that stimulated Initia
literacy skills which could be associated with a@pbt knowledge. It is also true that children who
came from homes with more home possessions (hi@) B&d access to preschool and schools they
went for preschool provided a number of items withich to play. All these opportunities put

together, would certainly give an advantage to tigvelphabet skills.

127



In the context of the present study, since childwo attended preschool came from homes with more
home possessions (high SES), it implies that paedolvas more accessible for children from richer

families. Surprisingly, the performance of childneas very low in mathematics number-sense. This
finding is contrary to expectation as preschoajeserally expected to give an advantage to children
in the first grade. Several studies confirm positexpectations, for example, Feldman (2004: 281)
reveals that “Preschools, also known as nurserpaishare more explicitly designed to provide

intellectual and social experiences for childrerec&®ise they tend to be more limited in their

schedules, typically providing care for 3 to 5 ye#ts, preschools mainly serve children from middle

and higher socioeconomic levels.” However, the itpaif preschools differs significantly from one

country to another.

Whist the guiding rationale behind preschool isicaly child preparation, it would be necessary to
critically examine possible factors that distinguigreschool settings. For the present study, esult
show that children who had been to preschool didseem to have an advantage in mathematics
number-sense compared to their counterparts withqueschool background. , Preschool attendance
did not significantly predict phonemic awarenesie Btudy has clearly revealed that not only was
there no association between phonemic awarenesgdretpreschool and phonemic awareness but

preschool had failed to also predict other literskijls such as reading and writing.

As already alluded to, this poor performance wébards to preschool could be attributed to the low
quality teaching-instructions in most preschoolZambia. Furthermore, this quality of teaching can
also be linked to the quality of teaching in prignachools since preschools and first grades aseanl

year apart. If the two learning levels - (preschawodl first grade) record low performance, it can be

strongly assumed that the quality of teaching isegally low as grade 1 children fail to get enough
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instructions to demonstrate grade-level knowledgéeyacy and numeracy. This finding is consistent
with Matafwali and Munsaka (2010) who reveal thahajority of preschool teachers in Zambia are

not trained hence they may not have the requiréid sikd knowledge to teach.

Regarding the general low literacy levels, in Zambiere-Folotiya (2014) reports that performance
over the years of Zambian learners in Mathematia$ Reading as being consistently low, with
negligible improvement. Therefore, her study ackieolged the need to seriously explore the role of a

teacher within the context of low literacy acquasit

Another variable of interest among home-factors wiaitdren in other grades in the home. It is a
common expectation that most Zambian families argel given the number of siblings people have.
In this study, it was noticed that 37% of the ctald came from homes where they had other children
in the home in other grades. This does not medrtiieaemaining children came from homes without
siblings. It is very possible that some of the ottig@ldren came from homes where some siblings were

not in school. This is typical of average Zambiamilies especially in rural settings.

On the other hand good number of children (71%b afslicated that they lived with their own
biological parents. Relationships with the childreveinderstood in the context of whether a child
came from a home where there were biological pardhtwas established that children who had
siblings in other grades came from homes with lgjiglal parents. The same children also seemed to
enjoy home literacy and home learning-support. @singly, however, children from homes with
more children were poor at emotional control andhdmatics number facts. This result shows that
failure to control one’s emotions would lead tostration and lack of concentration as mathematics
number sense requires a ready, motivated and stadaheal state. It is clear then that children who
came from homes with more children enjoyed oppdtis1of social interaction facilitating play but

experienced some challenges as well when it caramational control.
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Although homes with high SES offered literacy ogpoities, it would have been expected further that
children from such homes could have demonstratete rpeoficiency in other academic skills in
addition to alphabet knowledge. This was not the=daowever, The failure for home possessions to
predict beyond alphabet knowledge, confirms the dmality of preschools and learning facilities to
address core learning needs. It is also clear ¢hdtiren from low SES homes most of whom
presumably had limited or no access to similarlifaas in their home environment could not benefit
from such provisions, hence their poor performaaeen in alphabet knowledge. Home possession

only accounted for 7% variation.

Regarding phonological awareness, the study reddak none of the background variables was a
strong predictor of this outcome. The quality oéadhing in schools does not really to address
phonemic awareness because after children hadibdba first grade for almost one year, there was
no prediction from any of the background variablasthermore, home possessions attempted to give
a prediction which was not significant at all. Bad for any background variable to predict phonemic
awareness has more to do with teachers’ knowledderetruction of phonological awareness skills.
Teachers’ lack of phonological awareness teachkilts 9s closely associated with the nature and
quality of training available in primary college$ @ducation this was failure to predict phonemic
awareness was also noticed in both low and higfopeing schools. Phonological awareness does
not seem to be emphasized during training. Conselyuéeachers in schools failure to transfer this

knowledge to children in order to prepare the chkitdfor literacy skill development.

Both-de Vries (2006) holds the view that phonemi@i@eness can only be acquired when children
have support of the orthography. This view suggestspreparation of teachers on how best to teach
early literacy and numeracy to young learners neeltd of consideration. In this case, it would be

important to establish how well classroom teachederstand the conceptual and skill component of

phonological awareness and the general aspectderdcly teaching methods to be used. This is
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necessary because, to have the curriculum and dedtgy guidelines on paper is one thing and to

apply these methods correctly is yet another aspect

Although the present study did not specificallygstigate on the influence of colleges of education
with regards to the teaching of literacy and nummgrauffice to say initial quality teacher trainiagd
retraining in early literacy and numeracy teachimgthods appears to be a critical missing link. This
stands to be true as the researcher taught atreanyricollege of education for more than five years.
Given the many changes that have been introducgdritbian primary school system, teachers do not
seem to be sure of effective methods of teachifdhis trend continues, it may seriously affeloe t
teaching and learning of early literacy and numerddis study clearly revealed that reading and
writing was only associated with high performinghagols. It is widely acknowledged that

phonological awareness is a strong predictor afingaand writing skills.

The strength of high performing schools is exhibite the reading and writing variable although it

was found that children who went to such schoots difficulties with mathematics number sense. In

a positive sense, there was a positive associdtgiween phonemic awareness and mathematics
number-sense. Although the study recorded pooopeence on phonemic awareness, it on the other
hand indicates that children who were good at phoo awareness were also good at mathematics
number-sense. Matafwali (2010) shows that substlaetnpirical evidence has now been accumulated
which demonstrates a definite relationship betweleonological processing and eventual success in

reading.

There is very strong evidence from correlational arterventional studies for a causal link between
phonological processing skills and reading achieargmorm evidence through this and other studies,
it can be argued that poor performance in langaagephonological awareness can lead to difficulties

in reading and writing. The National Reading Paf2€l00) states that reading is influenced by a
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number of interacting factors. One of these factsrphonological awareness which is awareness of
phonological units represented by a given writiggtem which is positively correlated with reading
ability. Elbro, Bostron and Peterson (1998) alsweatded that phonological awareness follows a
developmental schedule, with awareness of syllat#egloping before awareness onset which in turn
develops awareness of phonemes. This awareneshianfep and the ability to reflect on and
manipulate them increases the chances that youltyeshwill develop good decoding skills leading

to success at reading from early grades.

Noe et al (2014), however, note that despite aftecel in preschool and the potential of emergent
literacy skills to build a foundation for readingrany children do not receive sufficient emergent
literacy instruction early enough. In view of theegent study the opportunity of most Zambian
children to become better readers is influencgdb interplay of factors within the child, in the

home and schools. This implies that placing a dhila high performing school does not automatically
guarantee academic advantage and success at #ile asonsistency of quality instructions and

appropriate learner-support in a stimulating emmnent has a lot of influence on learners-
achievement. Therefore, if not well developed @rters, the lack of these skills would lead to poor

literacy skills development in early schools antédan children’s life.

5.5 Home factors and their influence on literacy ath numeracy skills development

The importance of home factors in influencing crelds literacy and numeracy skills in young
learners has been one of the growing topics ofeatirresearch. Research findings indicate that
children from low-income backgrounds do not recexposure to literacy enhancing activities in the

home setting (Feitelson & Goldstein, 1986). Thatiehship between low socioeconomic status and
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reading achievement is likely mediated by langu@fgrt & Risley, 1995). Foster et al (2005) have
also recorded that the quality of the home envireminis widely recognized as a strong contributor to

young children’s emergent literacy and social caiepee and to their subsequent educational success.

A study by Burgess et al. (2002) revealed thathtbrae literacy environment played a crucial role in
the development of emergent literacy skills, witbrgbook reading as one of the most significant
home learning activities to increase literacy skifFurthermore, Forget-Dubois, et al. (2009) reackal

that home environment quality is a well-known potali of school readiness (SR), although the
underlying processes are little known. School mesk (SR) is a multidimensional construct that
includes behavioral, emotional, cognitive, and klealge components that make the child “ready to

learn” at school entry (Blair, 2002; Chew, 1981).

This study established that home possessions w&®rg predictor of alphabet knowledge and was
moderate on phonemic awareness and very weak dmgeand writing. In the Zambian context, one
possible reason why home possessions could ndivebgiassociate with home support could be that
most parents in the high SES class take their inldo the socially perceived high performing
schools where it is expected that there is goodhiag. Based on this seemingly good perception
about high performing schools, some parents dospate time at home to help their children with
school work in areas of need. With reference tolavie research evidence on the importance of home
literacy experiences, this study sought to estiablisether this was the case for Zambian childrea wh
went to low and high performing schools. Studiéshe child’s home learning environment have
repeatedly shown that the learning experiences thétparent have direct and significant association

with children’s cognitive and emergent literacy getence (Dickinson & Tabors, 2001). It is
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important to observe that the quality and consisterf learning experiences in the home have aflot o

say on the performance of learners.

Pluess and Belsky (2010) have observed that whetber, and to what extent parenting affects child
development has been of longstanding interest weldpmental psychologists and family scholars.
Consequently, a vast diversity of empirical worls lieen conducted of late with different strands of
research in human development providing strongesgd for links between parental rearing practices
and child outcomes. A substantial number of stydibew that some children are more susceptible to
both negative and positive parenting experienbas bthers just as the differential-susceptibility

hypothesis would predict.

The notion that children may respond differently similar experiences and therefore limit the
variance accounted for by shared-environment iregeally informed studies is certainly consistent
with research on the interaction of temperament paknting in predicting child development,
including work indicating that children with cemaiemperamental traits are more adversely affected

by negative environmental conditions than are atiBelsky, Hsieh, & Crnic, 1998).

In the Zambian situation the ‘so called better stéicare usually associated with social prestigensh
parents in middle or high socioeconomic status ggqarefer to take their children. Such schools have
better facilities than those found in other schedtéch are perceived to be of lower standards.tiisr
reason, high performing schools are competitiveerms of children’s school places as parents expect
a better quality of education from them. Considgrihe salience of language and literacy in our
society, learning to read may be the most impordahievement in children’s lives (Neo et al, 2014).

As revealed by the present study, children froormé® with low home possessions got more
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frequently enrolled in low performing schools. Thstudy, therefore, established generally that
families with high SES were associated with higifggening schools while families with low SES

were identified with low performing schools.

Furthermore, the present study indicated thatdodl who come from homes with more home
possessions were better at alphabet knowledgewerd rated poorly on emotional control. These
children had also been exposed more often to poesaihich was also associated with well-to-do
families. In terms of age it was established thdéiochildren did not attend preschool and cammfro
homes with low home possessions. Such childrenghiery scored as good on mathematics number

sense and higher on working memory.

In addition, Paradowski (2007) declares that chitts growth from emergent to conventional literacy
is influenced by their understanding of literacyicepts and efforts of parents, caregivers and &ach

to promote literacy. In this case, both home andbgsk circumstances which can provide either
supportive or un-supportive experiences to childtenimportant aspects in exploring the role of the
home environment. Children reared in home settimysre there is less support are more likely to
suffer from social, psychological and academic leingles. These challenges can lead to poor

emotional control and high stress reactivity levels

RSA (stress) reactivity has far reaching conseceeno academic performance of learners. The
present study’s regression analysis shows thao$cjuality and RSA (stress) reactivity were negativ
predictors of mathematics number-sense. The predgiof RSA (stress) reactivity on reading and

writing and mathematics number-sense appeared tather moderate but insignificant, an indication
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that children were not so reactive when faced witbhallenging situation. It would interesting to

explore further reasons for such a finding.

Children’s living and learning environments are tinidceted. In this regard, Tough (1979:53) argues
that, “the role played by adults in children’s leiag is crucial. Unless children have experienaes
interaction with adults who draw them into partanuivays of thinking through talk, they may not
fulfill their potential for thinking and using langge. For some children, however, the teachdreis t
only adult they will meet regularly who will haviee resources and insight into children’s learning t
fulfill this role. Myers (1998) states that by obgag and imitating models, we learn all kinds of
social and academic behavior. As demonstratedisnstihdy, the influence of a teacher on a child is
partially determined by the amount of skills bottademic and non-academic which a teacher may
pass on to the learners. It is an indisputablertissethat when a heterogeneous group of children
struggle or completely fail to develop literacy angneracy skills after being in school for almosé o
year has more to do with the school environment thedquality of teaching rather than the home
environment. Contrary to expectation, the perforoeaaf children in this study was generally poor
regardless of children coming from different honsesne of which provided a lot of resources and
learner support. Even without learner-support, lgglforming schools were supposed to record some

significant predictions on phonemic and mathematigsber sense, however, this was not the case.

Ramey and Ramey (1994) on the other hand statdaimiies with low socioeconomic status often
lack financial, social and educational support tblaaracterize families with high socio economic
status. Poor families especially, have inadeqoatiémited access to financial, material, sociatl an

human resources that promote children’s develop@ethischool readiness.
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Presley (2002) further argues that cognitive dgwelent moves forward most certainly and
completely if the child is in the world that proesl assistance when the child needs it and canibenef
from it. In particular, responsive and responsidiellts spend a great deal of time talking withrthei
children about things that happened to the chigdjséing the child in learning how to be tellers of
their own memories. Such social and natural skiise a lot in common with executive functions

which include: inhibition, planning and organizatjavorking memory, shift and emotional control.

Socioeconomic status at family level has also beded to children’s school achievement. Damarest
et al (1993) show that families with high socioemmic status often have more success in preparing
their young children for school because they tylpichave access to a wide range of resources to

promote and support young children’s development.

The present day study established a contrary iemwever, as learner-support had no correlation at
all with home possessions, a variable that reptede®ES. It was also interesting to note there avas
significant negative association between home psgses and emotional control, implying that

children from middle and high income homes werer@aontrolling their emotions.

It is also worth noting then, as revealed by thisspnt study that most Zambian families’ living
circumstances are characterized by low socioecanstatus and poverty, a situation which can affect
children’s health, psychopathy and intelligenchteliacy at family level may also be associatedchwit
the low socioeconomic status, poor parenting asoa ggumber of parents and caregivers would have
very little or no quality time for their childreffhe home environment to a great extent regulates a
child’s learning behavior and capacities. Schodli@ement has equally a lot of influence on the

behaviour of the children for better or for worklwever, not all children would be influenced bg th
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school. This is so because each child is an indaticand might respond to the environmental

circumstances differently.

Emphasing the importance of the environment &rdity attainment in South Africa , Bloch (2005)
indicates that, majority of children in Africa group in ‘print scarce’ as opposed to ‘print rich’
environments and this might be a contributing fatidditeracy behaviours. This is not the only tagt

but one of the major factors which may affect ataids success in literacy attainment.

The results also showed that despite both mathesnatimber-facts and mathematics number-sense
are mathematics aspects, children’s performance diffsrent. There could be several possible
reasons for this discrepancy. As children learnhemagtics, they are likely to find certain concepts
more challenging than others. It is also possitée teachers may not teach all the topics effityeas
they would be as interested in certain topics as thildren.. Teachers, therefore, need to be fuind

of how they teach and attend to different learm@ra number of pedagogy practices in the classroom.
Individual differences in terms of learner-abilgjéehavioural characteristics and home circumstanc
are at the centre of directing how children leard eeact to what they learn. As such, teachers teeed
provide differentiated instructions so as to takescof learner individual differences on the basis

home circumstances, personal characteristics aswptibility.

5.6 School quality and its influence on learners ifiteracy and numeracy skills

The quality of instructions and facilities in a echhas a telling effect on the performance ofress.
In the context of this study, school quality metat either a school was categorized as a lowgir hi
performing school. In the regression model usetipaicquality proved to be a strong predictor of

reading and writing. Although school quality posity predicted reading and writing, It was
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surprisingly to note that it did not predict anjpet academic skill. This finding was not expedsdt
was anticipated that children who go to schoolhwhigh didactics would do better in literacy and
numeracy than those who attend schools with wedédctics. Base on this hypothesis, school quality
was expected to predict all literacy and numeratgted variables. This, however, was not the case
and such a finding suggests that learning at eltdveperforming schools and high performing schools

was affected by a number of factors as evidencdtibyinexpected finding.

Regarding the same variable, bivariate correlafiodings also revealed that school quality was
significantly associated with reading and writingnd accounted for 5% of the variance while
mathematics number-facts and number-sense hadativeegorrelation. This is further confirmation
based on this study’s findings that children whaite high performing schools did better in reading
and writing but were poorer at mathematics numhbetsf and number-sense. This difference in
performance on the two outcome variables indic#tes the two types of schools did not offer
balanced instructions in as far as teaching is @oweal. It is also possible that the academic pesgre
children make in school depends on other factoresesoof which may enhance or hinder the
attainment of skills. From this assertion, it ispible that some child-related and home-relatetbifac
have a lot of influence on academic outcomes. a&(001:229) observes that, “economic realities
create cause and effect patterns of thinking atd\beg. When people are living in poverty, they
devote a great deal of time to survival.” Therefoegsing a child in a poverty stricken home-setim
challenging. Domblewski and Kauffman (1990) furtinete that the demands of parenthood require
that a person puts the needs and wants of a chftatd his or her own. It can also be argued that
notwithstanding this social advantage, having mgihlngs in the home predisposed such children to

poor inhibition, shift and emotional control..
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As already stated, the Differential Susceptibilithieory was employed to further investigate the
predictive role of stress reactivity to childrerésrly numeracy and literacy skills attainment.
Similarly, Van der Kooy-Hofland et al (2011) haveggested that stress reactivity is better
conceptualized as a high biological sensitivitycemtext. From this theoretical perspective, childdre
with heightened biological sensitivity to contexe gredicted to be more vulnerable to negative and
stressful contextual factors, but also to have tgreeapacity to benefit from positive environmental

influences.

As already alluded to, the current study indicdbes possibility that better teaching of reading and
writing could be associated with high performindh@als and not so much with low performing
schools. Children who go to high performing schpale likely to attain better reading and writing
skills because better schools in Zambia seem iddygified with children’s ability to read and wei
Although most teachers in Zambian primary schoeigltto engage children to independently copy
and solve mathematics tasks written on the cha#tdydts teaching is not as emphasized as it is in
high performing schools. Literacy tasks are motdédrately taught to learners and this calls fdota

of teacher commitment.

5.7 RSA (stress) reactivity and executive functionss predictors of literacy and numeracy skills

Behaviour in the classroom among learners couldttyébuted to a number of factors. Some recent
studies have shown a link between stress reactanty learning outcomes. Obradovic et. al. (2010)
argue that every day, in all human societies, ohiidare exposed to challenging or stressful events
from multiple sources. These events range from atu®, potentially positive events, such as
forming a new peer group; to adverse events, sachitaessing marital conflict; and truly traumatic

events that directly threaten children’s well-begisgch as abuse and neglect. Children respond to
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these stressors with a set of highly integratedyoi®ological stress responses. Because learners ar

different, individual attention should be availabdeall needy learners.

In this study, RSA stress reactivity and executivections (EF) were thought to be skills that
regulate behaviour and cognition to determine Déifdial Susceptibility. In addition, this studysal

is based on RSA as one of the background variaBI8A. has been regarded as an index of children’s
capacity to regulate responses to positive andtiveganvironmental demands (Beauchaine, 2001,
Beauchaine, Gatzke-Kopp, & Mead, 2007; Porges, 20003, 2007). High levels of basal RSA have
been associated with social competence, empathy, esmotion regulation (Beauchaine, 2001;
Eisenberg et al., 1995; Fabes, Eisenberg, & Eisbnb®93; Fox & Field, 1989). Low basal RSA, on
the other hand, may indicate emotional liabilitydatys-regulation and has been linked to behavior
problems in at-risk or clinical samples. This signpleans that children who are reactive to stressful
situations register low RSA levels while those velne not reactive show high RSA indices. This is so
because when a person is under stress due to sowreneental situation, the heart beat-rate
increases leading to more inter-heart beat intsr{iBls). On the contrary, when a person is noteund
stress, the heart rate is maintained where thezefew IBIs between the positive and negative
experiences. High RSA (stress) reactivity is uguaisociated decrease in RSA score and with more
learning and increased engagement in learning.n®rmther hand, low reactivity leads to increase in
RSA (stress) and less attention and engagememamihg, an assertion which this study seeks to

demonstrate.

The current study result’'s revealed that RSA (s)resactivity was a non-significant predictor of
reading and writindg = -.179) and mathematics number-fa¢ts= -.179). On mathematics number-

sense(f =.245), however, RSA (stress) reactivity appeared to baifstantly strong. meaning that
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children who were reactive to challenging situasigrerformed better in mathematics number-sense
than those who were less reactive. There was dasifinding for phonemic awareness though not
statistically significan{f = .134), a further indication that children who were reaetio challenging

situations performed better on this variable.

A bivariate correlation for the same variables ed@d a similar pattern of results as from the
regression. The associations between reading artishgvand mathematics number-facts wére-
.182) and (r=-.157), respectively and mathematics number-sense (was178.) All the variables
(reading and writing, mathematics number-facts mathematics number sense) accounted for 3% of

explained variance each.

Executive functioning may be related to normal negénd writing development, but the relationship
of executive functioning to typical reading devetognt has received scant research attention (Sesma
et al., 2009) and this is especially so in Afribaliterary research, executive functions are kndwn
predict early literacy skill development (MacC#etl 2007). From the perspective of writing,
executive functions have been defined as contrmtgsses that guide the self-initiation of thoughts,
affect and behaviors used to attain writing goa@smmerman & Risemberg, 1997). Executive
functions monitor recursive planning, translatiagd reviewing/revising processes in the problem-
solving process of writing (Hayes & Flower, 198@)aking them key predictors in mathematics skills
as well in addition to reading and writing. In atloh to predicting literacy skills, executive furasts
have also been described as strong predictorsuoferacy performance. In their study, Davidse, de
Jong and Bus, (2013) found that all academic skitleelated moderate to strong, indicating that

development in mathematics tends to go togetheh wévelopment in reading. This finding is
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inconsistent with the general view of this studythat high performing schools which did better do

well in other skills took a lead in reading andtimg.

The study revealed that older children were ratetteb at working memory and mathematics
number-sense compared to their younger counterpdtese children also registered other
associations which were not, however, significarthwhe rest of executive functions. This implies
that older and mature children are better behasadticontrolled and more likely to be organizeditha
younger learners who may not regulate their bemaviery well in the classroom. Learning
mathematics demands maturity and the capacity dee shformation and working memory is an
essential skill to facilitate this achievement. Sleognitive process helps learners to remember and
connect information. Young and immature childrenuldohave lots of challenges, hence their low
performance on these variables. This is so becesbematical processing skills and phonemic

awareness use similar cognitive processes.

According to Government policy in Zambia, childrare supposed to enroll in the first grade at the
age of seven years. However, some parents take dhi&dren for preschool and such children are
rushed in the first grade even before they are itwgly ready to get to grade one. This is why some
children struggle to learn and fail to make expeégeade-level progress in literacy and numeracyeve

though they claim to have been to preschool.

Given this background, the role of executive fumasi in enhancing early literacy and numeracy skills
development can be emphasized. In her study, Mataf2010) also contends that reading as a skill is
acquired in a relatively predictable way for chddrwho have had experiences in early childhood that
fostered motivation and provided with exposurdtaracy in use, attend schools that provide effecti

reading instruction and opportunities to practieading. Based on this assertion, executive fungtion
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should be considered among the essential learkilig that influence young children’s behaviour and
consequently literacy and numeracy skill-attainmgarticularly in the first grades. Teachers alsedhe
to know that executive functions like any other debur and skill can be initiated and nurtured in
young learners. The advantage is that young lesirawer better placed to learn new skills than their

older peers.

Studies across the world have also assessed fihenioe of executive functions in mathematics
performance. Bull, Espy, Wiebe, Sheffield, & Nelsd010 found that inhibitory control and

working memory were positively associated with phemlers’ early math skills. In addition, Clark

et al. (2013) who established that children’s litioiry control and working memory at age 3
predicted their early math achievement two yeaes lafter controlling for their prior informal niat

skills, vocabulary, and processing speed.

Notwithstanding numerous curriculum innovations thre Zambian education system aimed at
improving performance, many young learners stillttaacquire grade-level reading, writing as well
as numeracy skills. Not long ago the language struction in teaching literacy was changed from
English to local and familiar language, but to neamingful improvement at all of literacy levels
(Kelly, 2000). In the same vein, Matafwali (201Q)ther argues that there is no empirical evidence t
establish the causal factors underlying the pensisteading failure among many Zambian children
given the rich literacy programme in plac&he concern, therefore, i children in the foundational
years fail to acquire grade-appropriate initiaérigicy and numeracy skills, their academic progoessi
in consecutive schooling-years would be at a giskt To be able to acquire literacy skills withsea
children need an all-round enabling environmenivinch they regulate their own behavior learning

and learning.
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Given this background, the present study, therefoeised on multiple factors which included: child
characteristics, home economic and literacy cir¢antes and the quality of school in combination as
the critical driving forces which can enhance ander the acquisition of grade-level literacy and
numeracy. If the home and school environments @reenefit children’s learning, care-givers and
teachers need to cross-pollinate their views angemences in order to establish some common
ground for learner-support. Therefore, the conaéptarental involvement in the education of their
children is a crucial issue which the educatiortesysin Zambia needs to consider if young learners
school performance has to improve. This is so lexahildren need consistency in terms of care and
handling and to give them the best of this, youdgosl-going children need the home and school
environments that prioritize their needs in gener@he importance of the home literacy and school
practices is grounded in the fact that the homeeseas a primary setting in which language, litgrac
and socialization are first encountered. The schuat becomes a secondary setting which is affected
directly by what comes from the child’s home anédanfluences the home. A learning cycle comes
into effect implying that what happens in the hoaféects the child in school either positively

negatively, and also what goes on in the schoet#dfthe child at home.

Some children who are raised under deprived carditshow higher levels of behavioural and health
problems than their low reactive peers. Such childrave been traditionally identified as partidylar
vulnerable to stressful experiences (Obradovicl.et2@10). In reply to family adversity and poor
health, children may manifest neurobiological sresactivity. This manifestation is also likely to
affect their learning mood in school. A few reséars have challenged this traditional view, arguing
that high reactivity, whether measured at the ewnali behavioral, or biological level, is not a
unitary, pathogenic response to adversity thatrialaly leads to maladaptation. Belsky and colleague

(Belsky, Bakermans-Kranenburg, & van I1Jzendoorn0Q730 for example, have posited that
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temperamentally reactive children may show highesceptibility to environmental influences “for
better and for worse.” Teachers need to be awatkesgnsitive about these issues as they can help
learners benefit from the education system. Itherefore, imperative that caregivers and teacimers

all settings are knowledgeable about emergentatiteland make concerted effort to ensure that all
children experience literacy rich, stress free (Boand schools) environments to support their

development into conventional literacy.

In this study, home literacy and home-learningpsuipwere not significant predictors of any of the

five academic skills at all. These results seemumgest that the quality of home literacy and home
learning-support was poor, hence the failure torgjly predict academic achievement. The fact that
data was captured through a self-report questioaimi children’s care-givers could mean that some
respondents wanted to sound socially desirablelyeclaiming that they rendered learner-support in

their homes whose quality does not correlate watiggmance.

5.8 Executive functions as predictors of early litecy and numeracy skills

Among the background variables that were usedisstudy were executive functions. Specifically
inhibition, shift, working memory, emotional contrand planning and organization were predictors.
Executive functions are a set of cognitive ab#itteat control and regulate behaviour that is megui

for learning. (Diamond et al, 2007). These skilts@r basic cognitive processes that organize thiough
resources towards a desired condition and prese@mabfoundational years of schooling seem to be an
important time for the development of executivechions. Kroesbergen et al (2009) argue that
executive functionis an umbrella term for different higher order ftiogs, such as planning,
inhibition, and updating, and executive functions aecessary for the adequate execution of complex

goal-directed activities, such as mathematicalgd®¥elsh, 2002). Executive functions are espeaciall
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important in novel situations in which one canralyron routine and have in common the regulation

of other cognitive skills.

Four analyses namely: bivariate correlations, 1&sjo® analysis, t-tests and the discriminant fomcti
analysis were conducted to ascertain the role ef@xe functions and their association with litsra
and numeracy skills at low and high performing sdtoTo start with, bivariate correlations was run
to find if there were any associations between @thee functions, literacy and numeracy. An
association was observed between mathematics ntsehse and working memory as well as
planning and organisation. This was expected lscauvorking memory has been reported to
influence the learning of mathematics which neeelsalt in order to solve given mathematical
problems. For example, to solve a given mathemagiczblem, a child goes through several steps
before arriving at the final answer. Mental straegalso rely heavily on planning and organization
which lead to problems solving. It was also obedrthat on mathematics number sense, the study
recorded weak and insignificant associations withinhhibition, shift and emotional control. Althdug

it was surprising to note that mathematics numhbet-flid not correlate along the same pattern with
executive functions as did mathematics number-sethge understanding is that the two concepts

differ in terms of what psychological skills go ithem.

For the sake developing literacy and numeracy sskihildren need to regulate their behaviour.
Therefore, executive function skills are supposeld stimulated in preschool and elementary grades
as teachers are expected to teach activities vgtictulate executive function skills such as attamti
working memory and inhibition skills (Diamond et,gR007). Blair (2010) also notes that executive
function skills are associated with school readinégrn-taking and paying attention. It is notatje

however, if the Zambian teacher education currituloontains executive functions as topic. If
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teachers are not aware of these skills and how ihiyence behaviour of children, they would

include them in routine skills which children ardbgcted to almost on the daily basis.

Given this background, children’s performance imdiag, writing and mathematics cannot be
detached from executive functions stress induckmgeences. Executive functions are key to learning
achievement in that they guide a learner how tm,ptantrol and monitor their own learning. As
already alluded to, these skills can be taugheaoners by care-givers at home and teachers imkscho

who on a daily basis interact with learners.

This study hypothesized that children who went igghtperforming schools would be rated high on
executive functions compared to those who wenvwoperforming schools. The findings of the study
on the contrary, as the findings revealed thatdedil who went to high performing schools were
generally rated poor on emotional control, workigmory and planning and organization. This may
also imply that teachers who taught at high perfogrschools were more strict with monitoring

children’s behaviour in the classroom and any dingr from their instructions was described in terms

of poor executive functioning.

Teachers who are very strict may sometimes misjutijdren who are always willing to participate
in class. Such children may be described to bghmsiand would be rated with low inhibition. On the
part of teachers, teaching in crowded Zambianipwdghool classrooms can be a challenge as well.
Certain executive functions such as planning ag@rzation and emotional control seem to work in
favour of those outgoing children whose preserscalways noticeable. Lack of planning and
organization skills can lead to loss of concertratn given classroom tasks such drawing, copying
and solving some sums. Because executive funcpmdict school readiness (Blair & Razza, 2007),

later academic performance (Raver et al., 2011Grining, Raver, & Pess, 2011), and mental and
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physical health (Moffitt et al., 2011), if the earlisparity in executive functions is narrowed, the

disparity in school readiness and academic andheatcomes should be narrowed as well.

Since most children who went to high performingasdh had few other children in other grades in the
home, the assumption is that lack of adequate ipgsmaction in the home predisposed such children
to poorer emotional control when they got in a sthemvironment with many other children. From
this perspective, children who fail to regulateitheehaviour are likely to perform poorer in liteya
and numeracy because learning usually demands moaten, recall, organization and making task

linked adjustments which differs from predetermimechote instructions.

In Zambia, the school systems do not seem to engghaxecutive functions as it appears to be one of
the missing themes at primary teacher traininglle®ace children are oriented on how to regulate
their own learning, it is likely that learning insttions would be easily applied by children inlgar

and later grades.

From the present study, low and high performingosth showed significant differences between
working memory and planning and organisation onfligis is not different from the results of
bivariate correlation results presented above \vasssciations were noticed with the same executive
function skills. Among the three executive functiskills, working memory recorded the higher

margin.

The results above confirm that grade 1 childre@ambian primary schools lack executive function
skills orientation. This lack of self-regulatoryilék would certainly have a negative telling effent

pupils performance in academic skills. It was iesting to note that even after grouping the

149



background variables in a discriminant functionlgsia, working memory, planning and organization,
and emotional control were the only executive fiomg skills which were significant. All these retsul
confirm that Grade 1 teachers do not seem to utadhersand appreciate the role of executive functions

and their connection learning achievement.

In this study, results on working memory indicatattchildren who went to high performing schools
were rated by their teachers to have poor workiegnory while those who went to low performing
schools were rated to have better working memorginiilar result pattern was found for planning
and organization indicating that children who weémthigh performing schools were not better at
planning and organization compared to those whot wendow performing schools. It is possible,
therefore, that low rating on executive functiomas also noticeable among other correlates of
mathematics performance because some cognitie &dilitate the acquisition of certain academic
skills. It is therefore expected that children wdre rated high on executive functions can also be

described as high achievers in literacy and nunyerac

The present study acknowledges that RSA (stresgtivédy cannot be discussed in isolation, but
better in relation to other factors that induceAts already cited, home-school connections hal a

to do with children’s stress and emotion levels alihiater affect their performance in literacy and
numeracy. Tolchinsky et al (1995) indicate thafedént perspectives on early literacy influence is
approached in schools and they also influence the @ducators make home-school connections in
relation to content and process and the roles tmrand caregivers can play. Some children
experience a home environment that facilitatesiaegrof literacy and numeracy skills. Other chikire

on the contrary, come from homes where learningaups rare and sometimes inappropriate. School

environments also differ as teachers are resp@gibimobilize, organize and utilize school facii
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in their own style. To get the best of what teaslter to learners, there is need for them to catethe
diverse needs of their learners. As a result of poaotional control which would later lead to faéy
children’s stress levels would be affected as wEHilerefore, in addition to other possible causal
factors, the poor performance noticed in this sthdg a lot to do with children’s poor executive

functions.

5.9 Selected variables and their predictive role fdRSA (stress) reactivity

In this study, RSA (stress) reactivity was usesit fas a background variable when it was considered
together with other predictors and secondly aswtooone variable. As a background variable, it was
hypothesized that RSA (stress) reactivity was aasst with certain literacy and numeracy outcomes.
It was also anticipated on the other hand thatghies, home possession, mathematics number fact
and mathematics number sense could induce RSAsgtreactivity among some learners. These
analyses aimed at identifying potential underlyfagtors that may explain the cause of RSA (stress)
reactivity in children. The basic assumption was-fald. Firstly it was assumed that some negative
home-circumstances such low social economic s{@HS) could induce stress. On the other hand,

poor performance in mathematics skills was alsarassl to be a possible cause of stress reactivity.

This study revealed that children who came from é®mwith more siblings in the home were more
reactive to challenging situations while those diigih who had attended preschool were less reactive
than their peers who had not to preschool. Accgrdinthe RSA (stress) reactivity, decreased RSA
implies high reactivity while increased RSA meaow Ireactivity. It is possible that when children
have an experience of preschool, through sociaftactions they experience a lot of peer interastion
and challenges. Even when they get to the firsteggrauch children are likely to benefit from

challenging tasks and this would help them copé witessure, a behaviour which is necessary for
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learning. For those children who came from hometh wmany children, it was not surprising that
results showed an association with RSA (stressitivély because when children are too many in a
home, they usually fight as they compete for the@E resources such as play toys. Such children are
likely to exhibit reactive tendencies when founertiselves in crowded places like schools where

competition is eminent.

It was anticipated, in both extreme situationd thdividual differences would heighten or suppress
the RSA (stress) reactivity. Based on these assongpt single-model regression analysis was
conducted to predict RSA (stress) reactivity frdma four variables which include; preschool, home
possessions, mathematics number-facts and matlsmatnber-sense. This was necessary to do as it
was expected that RSA (stress) reactivity not caly affect academic performance, but it can also be
induced by certain situations either at home osdatool. Among the four predictor variables,
preschool emerged as the strongest followed by enaslics number-sense. Home possessions and
mathematics number-sense were not strong predioctd®SA (stress) reactivity. These results suggest
that the nature of learning and activities childigere exposed in preschool were responsible for
inducing stress in learners even after they letsgnool for about one year. Although home
possessions did not come out as a strong predik®ipreschool, it is possible that the combined
effect of preschool and home possessions inducdd(R&ess) reactivity. This is so because preschool
and home possessions registered a significant labore with 27% explained variance. For
mathematics number-sense it is possible that wihédren failed to solve some sums, their RSA

(stress) reactivity levels would be triggered.

The present study further acknowledges that thioeance of learners at school cannot be viewed

and addressed in isolation from either child charétics or home environment points of view. The
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school is merely an environment where child and édiactors combine. Classroom teachers,
therefore, need to play a facilitator-roles anddoso, every teacher needs some knowledge, skills a
competences to motivate and support learners to.lédthough teachers teach learners in a group,

learner-support is better rendered to suit indialdheeds, making teaching a demanding job.

Saez (2012), for example, established that effeatidividualized instruction was related to higher
reading scores. For this reason, teachers of yatildren especially, need to be professional and
passionate in how they organize and conduct tlegiching without which their presence in the
classroom would not benefit young learners. Thisnigortant because young learners, for example

those in the first grade are highly dependent erteacher for guidance and support.

5.10 School quality as a grouping factor on backguod variables difference

Since the present study was based on the premisschafol quality influence, means for low
performing and high performing schools were comghame background and outcome variables. This
measure was necessary in order to compare andasbribre influence of school quality on all
variables. Significant results mean differencesewwticed on the following: children in other grade
home literacy, home learning support, working memoreading and writing, planning and

organization, alphabet knowledge including reading writing.

The present study also classified children’s penforce according to the same two school-groups in
order to further explore the correlations among ftiiowing variables: mathematics number-sense,
mathematics number-facts, reading and writing, phtn awareness and alphabet knowledge.
Discriminant function analysis is a multiple regiies procedure for pooled within groups analysis.

This analysis appeared to be appropriate for thadysais since all the five academic variables are
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continuous. Furthermore, the analysis was an adedgeahnique as it maximizes the differences
between the two existing groups on the basis oétao$ predictor variables. Compared to other

prediction tests, discriminant function analysisuisique in that predictor variables can either be
background or outcome variables. By carrying odtract entry on discriminant analysis, it was easy
to test at once variable prediction strength onlihgis of group membership. Of the five academic
skills, three on literacy and two on numeracy, reséing findings came up as the analysis aimed at
testing whether school-quality membership predictedrner-performance in the five outcome

variables of this study. In the present studyultssndicate variability between the two schoaups.

One discriminant function was found since thereenamly two groups (namely low performing and
high performing schools). On the basis of all tive predictors, the present study revealed thatthe
was reliable association between the low and higifopming schools and the predictors (with
mathematics number-sense and reading and writiegjesenting 50% and 31% of variance,

respectively. In this analysis strength of the elation was represented by the canonical corr&latio

The discriminant function analysis showed that fmsvforming schools were high on home learning-
support. This could be so because parents from 8ig8 took their children to high performing
schools where it is anticipated that schools , géntaach in the best ways possible. Secondly, ilegirn
support could also come from siblings in the ho@enerally most Zambian families are large in size
in terms of number of children. The presence ofostigoing children provides an opportunity of
social interaction as well as peer learner-sup@osituation which may not be the case with high

performing schools.

Between the two school groups, children from hginforming schools were rated high on working

memory. while those children from low performindnsols were rated low
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5.11Summary

The present study has helped to substantiate cimne@mong children susceptibility factors, self-
regulatory skills, the home literacy situation, kifyeof instructions and ultimately grade one gdapi
skill-attainment in literacy and numeracy. Childachcteristics and well-being is one thing, home
literacy and home learning-support is yet anotlaetdr, but both of which need a supportive and

enabling school environment.

The challenges in Zambia still remain high on hdwdren’s home environments offer facilities and
support that schools consider key for better acaechievements. Research has shown the role
home factors such socioeconomic status, home difetgome learning-support. A contrary view ia
advanced by Kellaghan et al (1993) who are argae tthe family socioeconomic status need not
determine a child’s achievement at school. Thep@se that for academic success, it is what parents
do in the home, and not children’s family backgmbtinat is significant. Redding (1999) adds that in
relation to academic outcomes, parental limitatiassociated with poor economic circumstances can
be overcome by parents who provide stimulating sungportive and language rich experiences for
their children. Other studies hold different viegraphasizing that socioeconomic status is one of the
strongest predictors of performance differenceghitidren at the beginning of first grade (Raz &
Bryant, 1990). Furthermore, children from low-inc®families are at a distinct disadvantage at the

onset of school with regard to language abilitycinson & Snow, 1987).

Regarding school quality, the study has revealatl ttiis variable was a strong predictor of reading
and writing and mathematics number-sense only.d@ml who went to high performing schools

performed better in reading and writing than tle@unterparts who went to low performing schools.
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With regards to mathematics number-sense, resedisn 30 indicate that children who went to high
performing schools did not do better than those wient to low performing schools. In this case,
school quality was a strong and positive prediabreading and writing, but did not positively
influence performance in mathematics number-séftss. performance could be attributed to how the
literacy and numeracy curricula that are adminesteiSchools do not seem to balance the teaching
attention to the two academic skills. Teachers aat performing school seem to teach more
mathematics skills compared to their counterpartsgh performing schools who seem to concentrate

more on the teaching of reading and writing.

This body of research points to the fact that thairament early literacy and numeracy skills in the
first grade depends on a variety of factors andeegpces within the home and the school
environment. The study has also established tlea¢ thxists an interplay among background variables
to determine different types of academic outcorttdas.certain that most child characteristics aann
be detached from one another.. Given these colmmscimong variables, it then difficult to discuss

academic outcomes from the perspective of a sicaglsal factor.

Reading activities within the home environment,if@tance, play a crucial role in enabling a child
achieve practical efficiency in reading. Equallpet factors in the home still contribute to childee
performance. School as a place where children fildfarent home settings meeting can facilitate or
inhibit learning. The study has established thanewn well-organized schools, the performance of
children may not be absolutely uniform as childrespond differently to similar situations based on

their individual potentialities.

In terms of prediction, preschool and home possassihave been associated with alphabet
knowledge, and not the other academic skills. Skchaoality was a strong predictor of reading and

writing as high performing schools scored quitehhiog this variable. However, on the number-sense
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outcome, low performing schools were better, immythat instructional practices differed from one
category of school to another. Such differences-avle the general initial assumptions that all
children at high performing schools would do beiteall academic skills while all children attendin

low performing schools would do worse in all acadeskills.
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CHAPTER SIX
6.0 CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion
The goal of the this study was to find out the efightial effects of child characteristics including

home and school in early literacy and numeracy akibinment in the first grade in Zambia primary
schools. After examining child characteristics, leofactors and school quality, the study brought out

a number of interesting findings outlined below.

The study has clearly established that preschaohehliteracy and home learning-support were not
strong predictors of literacy and numeracy skikxcept for alphabet knowledge. Children’s
performance in literacy and numeracy skills wasegelty low compared to what other studies have

found regarding the predictive role of variablestsas executive functions.

Among the five executive functions, working memommotional control and planning and
organization appeared to be strong predictors istroases. RSA (stress) reactivity was not a strong
predictor although it was associated with prescladi@ndance, phonemic awareness and mathematics

number-sense negatively.

Phonemic awareness came out as the most problewatable which could not be significantly
predicted by any background variable. This suggesterious missing component as far as the
teaching of early literacy is concerned. Sincetadtudies points to phonemic awareness as orfeof t
strongest predictors of early literacy, this reskdras further revealed that some of the poorimgad
levels being experienced in Zambia are connectethdoneglect of applying phonemic awareness

skills in schools.
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The poor performance recorded could be attributetthé quality of teaching that goes on in schools.
Quality of teaching is associated with quality ea¢her training and attitudes. Family functioning i

terms of home learning support and socio econotatas had some influence as well.

Teachers and parents should collaborate regularlyrder to share their concerns and experiences.
Both children’s homes and schools need to be cemifestimulated learning meant to improve the
learning and living environments of children. Thsuld provide learners with maximum support in

terms of social and academic skill development.

Low and high performing schools had different sgtes and weaknesses in terms of their influence
on literacy and numeracy performance. High perfagréchools performed better on reading and
writing and mathematics number sense, while lowfopeing schools performed better on

mathematics number-facts.

6.2 Recommendations
Based on the findings of the study, the followiegommendations are made:
(i) Government through the Ministry of Education shosttengthen stakeholder-collaboration
between parents/care-givers of young learners eachérs in schools so to establish a clear
common ground for an effective learner-supportesysmeant to enhance early literacy and

numeracy skill attainment.

(i) To ameliorate lapses in teacher-training and oateat which has a direct effect on the
teaching and learning of early literacy, the Minisbf Education, should comprehensively
review the Literacy and Language Education teatdagming curriculum, methods and facilities

so as to improve skill and competence levels ofgergice and in-service graduate-teachers.
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(i) In order to help teachers fully undersdathe importance of regulatory skills and howsthe
facilitate social and cognitive development in ygwhildren, the Ministry of Education,
Science, Vocational Training and Early Educasbould explicitly incorporate executive

functions as one of the key topics in EducatiorsgicRology for teacher-training.

(iv) In order to categorize schools as either lo@ kigh performing schools, the Ministry of
Education should devise a school rating index wkiohlild help researchers to differentiate
the two school quality groups. This would help nmonischool performance more

efficiently.

Implications for research

The study has shown that low and high performirigpets have their own strengths and weaknesses
pointing to children’s literacy and numeracy shkttainment. In this view, the quality of knowledge
skills and competences student-teachers acquirthancollege of education is relative to their
contribution in class at school. There is needeloee, for the Ministry of Education and reseaish

in Educational Psychology to give equal attentionetrly literacy and numeracy research and
innovations in order to render all-round acadenkdl-development. More studies need to be
conducted on classroom activities in order to fesaluate how teachers teach literacy and numeracy

skills to young children.
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APPENDICES
Appendix 1: Biographical data

BIOGRAPHICAL DATA

DISTRICT: SCHOOL.:

NAME: CHILD'S ID:

AGE: DATE OF BIRTH: GENDER:
CLASS: DATE:

This instrument will be completed by the researatieo will interview one pupil at a time while other
pupils will be kept away from the interview roomemba will be used to get information from the
pupils, but where necessary

SECTION 1: LANGUAGE BACKGROUND

Ask the child who looks after him/her

Say: Nibani bakusunga panganda

Probe further so as to ask certain questions apptely. Some children may not be staying with thei
biological parents.

ENGLISH | BEMBA | OTHERS-
LANGUAGE (1) ) SPECIFY (3)

Q.1 Which language does your
mother/caregiver speak best?

Citundu nshi banoko balanda sana?
(ask this question to suit the child’s care-
giver circumstances)

Q.2 Which language does your father/caregiver
speak best?

Citundu nshi bawiso balanda sana?
(ask this question to suit the child’s care-
giver circumstances)

Q.3 Which language is used most frequently?
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Citundu nshi ulanda inshita ishingi?

Q.4 Which language(s) do you use when
playing with others?

Which language do you mostly use?
Citundu nshi mulanda ngamuleyangala

nabanobe?

Q.5 Which language do you mainly use in
class?
Citundu nshi ulanda mu class iliingi
line?

Note: More than one option carcbesen from above.
SECTION 2: EXPOSURE TO LITERACY ACTIVITIES AT HOME

Q.1 Do you read at home?
Bushe ulabelenga ututabo ku nganda? 1.yes[ ] 0.No[ ]

Note: if the answer the above My, go toSection 3.

Q.2 If the response to the question above is yestheskhild to list titles of books/journals/eth
reading materials he/she has read.
Ngaulabelenga kung'nda, kuti wanjebako ututabo utaubelenga?

a)

b) Does someone help you when you are rgatihome?
Bushe kwaliba abakwafwako ukubelenge ku nganda? 1.Yes[ ] 0.No[ ]

Q.31f so, who?
Ngacakutila balakwafwako, nibani?
[Mother] [Fathet [Siblingd [Othed, please specify

SECTION 3: SOCIO-ECONOMIC STATUS

Nincito nshi bawiso babomba ?...........ccccooi i,
(ask this question carefully to suit the childase-giver circumstances)

Q.2 What is your Mother's 0CCUPALIONT?..........ueeeemreeieiierieiieieeiieeieieneienenns

Nincito nshi banoko babomba?............cccooi e,
(ask this question to suit the child’s care-gisecumstances)

Q.3 Did you attend pre-school/nursery school befomaiog to this school?
Bushe walisambilileko ku nursery ilyo taulatampa isikulu? 1.Yes[ ] 0.No[ ]
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Q.4 If the answer to the above is yes, ask the chiktdte the name of the school he/she went to.
Ngacakuti walisambilileko ku nursery, lumbulula ishina lya nursery/pre-school
V= U] L] S0 P

SECTION 4: HOME POSSESSIONS

Q.1 Do you have a television set in your home?

Bushe mwalikwata TV pa nganda? 1. Yes[ ]0.No[ ]

Q.2 Do you have a radio in your home?

Bushe mwalikwata icilimba cakumfwako ilyashpa nganda? 1. Yes[ ]10.No[ ]

Q.3 Do you have a stove at home?

Bushe mwalikwata icitofu pa ngadnda?. Yes[ ]0.No[ ]

Q.4 Do you have electricity at home?

Bushe mwalikwata amalaiti pa nganda?.. Yes[ ] 0.No[ ]

Q.5 Do you have running water at home?

Bushe mwalikwata amenshi yakupompi pa nganda?.Yes[ ] 0.No[]

Q.6 Do you have a flushable toilet?

Bushe mwalikwata icimbusu cakukumpa pa nganda?1. Yes[ ] 0.No[ ]

Q.7 Do you have a car at home?

Bushe mwalikwata motoka pa nganda?1.Yes[ 1] 0.No[ ]

Q.8 Do you have at least two pairs of clothes?

Bushe walikwata ifyakufwala ifyo ucinja? 1.Yes[ ] 0.No[ ]

Q.9 Do you have at least one pair of shoes?

Bushe walikwata insapato? 1.Yes[ ] No[ ]

Q.10Do you have a bed with a mattress to sleep on?

Bushe ulala pali bed na matress? 1. Yes[ ] 0. No[ ]
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Q.11Do you live in a house with cement or tile floors?

Bushe wikala mu nganda iya kwata sememangu ama tiles? 1. Yes[ ] 0. No|]

Q.121In which residential area do you live?
Bushe nincende nangu compound wikalako?

End.
Natatole pa kwasuka ifipusho ifi. Pali iino nshidati wabwelela mu class.
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Appendix 2: Informed consent form for parents or giardians

THE UNIVERISTY OF ZAMBIA
SCHOOL OF EDUCATION
DEPARTMENT OF EDUCATIONAL PSYCHOLOGY, SOCIOLOGY ANBPECIAL EDUCATION

INFORMED CONSENT FORM FOR PARENTS OR GUARDIANS

PLEASE READ THIS DOCUMENT CAREFULLY. SIGN YOUR NAMBELOW ONLY IF YOU
AGREE THAT YOUR CHILD SHOULD PARTICIPATE IN THIS RGAERCH AND IF YOU
FULLY UNDERSTAND YOUR CHILD’S RIGHTS. YOUR SIGNATUE IS REQUIRED FOR
YOUR CHILD’'S PARTICIPATION. FOR YOU TO SIGN ON THI$ORM, YOU MUST BE A
PARENT OR A LEGAL GUARDIAN OF A GRADE 1 PUPIL WHOS TO PARTICIPATE IN
THIS STUDY. IF YOU DESIRE A COPY OF THIS CONSENT RM, YOU MAY REQUEST
ONE AND WE WILL BE VERY HAPPY TO PROVIDE IT.

Dear Parent(s)/Guardian(s),
My name is Ebby Mubanga, a PhD student from thevéisity of Zambia currently doing research.

Description of the Study
Your child is being invited to participate in th&udy on theDifferential Effects of Child-

characteristics in Literacy and Numeracy Skill-attanment at Low and High Performing Basic
Schools in Northern Province of Zambia The aim of this study is to explain why some Zamb
schools are unsuccessful in promoting beginnirgydity and numeracy skills. The study will also
attempt to suggest appropriate corrective intergaatto improve the prevailing low literacy and

numeracy skill-levels among young learners in grame

Safety of the study

We wish to assure you that, during and after céiltr tasks, this study does not pose any physical,
mental or other risks to your child. The naturetted tasks is that your child will be required to do
certain age-appropriate speaking, reading, wrieind arithmetic tasks. Prior to that, we will measur
your child’s heart rate. Then we will proceed wither tasks. This, therefore, requires your consent

which is a very important step in this study.

The small device to be used in heart-rate measureases stickers which will be placed on three

front areas of the body (part of the chest andypellhe heart-rate measurement will take place when
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the child will be engaged in some age-appropri@seks such as answering some questions, watching
two video clips and a sensory taste. Heart measmewill be for a period of 20 minutes per child.

Time Involvement:
Some time may be lost from your work schedule &sriecessary that you are fully explained to how

this study will be conducted. In addition, thereaiguestionnaire for you to which are expected to
respond. This is very important as well because need to get information from you the
parent/guardian regarding the home situation imeotion to home literacy. Secondly, your child will
also be withdrawn from class for a couple of misutden being assessed and later they will return to
class. It should be mentioned that children’s assest will not be completed on a single day because
the different activities meant for children canbetconcluded on the same day. An arrangement will
be made at school on how best these activitiesh@ittonducted.

Activities for Teacher

The class teacher will be requested to answer sbatements on each child away from the children.
This will be done during the teacher’s spare tifi@s information is also very important in order to
get the teacher’s experiences and explanationwf efuld’s behaviour in class.

Activities for Children

Responding to a questionnaire and attending assesstasts in reading, writing, speaking and
arithmetic.

Foreseeable Benefits:

We cannot guarantee that you and your child wideree any direct benefits from this study.
However, as a parent/guardian, you will have anodppity to contribute to the improvement of
education for young learners, a contribution thadk kenefit this nation a great deal. You will also
learn one or two other things about your childrexdsication which educationists and researchers are
interested in.

Compensation for Your Time:

You will receive Twenty Kwacha (K20=00) cash just ffour transport. At one point, your child will
also be give exercise books, a pencil and a rubseas token of appreciation for their participatin
this study.

Participant Rights:
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» Participation in this study is purely voluntary goyou decide to withdraw your child or
yourself at any point, you may freely do so, andrehwill be no consequences for that
decision. However, we are very interested in wagkuith you.

» All personal identifying information about you apdur child will be kept confidential and the
data sheets will be kept in secured lockers in @aree with the standards of the University of
Zambia Research and Ethics Committee. If the resiilthis study are required for publication
as we hope to do, your identity will still be kepgry private. This is the standard way of
conducting this type of research.

» Feel free to ask any question so that you fullyassthnd this whole important activity.

Signatures:

PP PPPTIN (father/mother/legajuardian) to
.................................... (name of Gradel child) have read andenstood the above information.
My signature testifies that | understand the nabirthis study, consent process and management of
confidentiality as indicated above. | also underdtthat | can withdraw my child and myself at any
time during this study.

Contacts
For further clarifications about this research,agke you may contact the following people, the first
three who are my supervisors in this research.
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Professor Adriana, G. Bus

Leiden University

Social and Behavioural Sciences
Department of Child and Family Studies
P.O. Box 9555,2300 RB Leiden

The Netherlands

Dr. Sophie Kasonde-Ng'andu
Assistant Dean Postgraduate
School of Education
University of Zambia

P.O. Box 32379

Lusaka

Dr. Beatrice Matafwali

Head of Department,

Department of Educational Psychology, Sociology Spdcial Education
School of Education

University of Zambia

P.O. Box 32379

Lusaka

The Administrative Secretary

Humanities and Education Research and Ethics Cdsenit
Great East Road Campus

University of Zambia

P.O. Box 32379

Lusaka
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Appendix 3: Informed consent form teachers

THE UNIVERISTY OF ZAMBIA
SCHOOL OF EDUCATION
DEPARTMENT OF EDUCATIONAL PSYCHOLOGY, SOCIOLOGY ANBPECIAL
EDUCATION
INFORMED CONSENT FORM TEACHERS

PLEASE READ THIS DOCUMENT CAREFULLY. SIGN YOUR NAMBELOW ONLY IF YOU

AGREE THAT YOU FULLY UNDERSTAND YOUR RIGHTS. YOUR I&SNATURE IS

REQUIRED FOR YOUR PARTICIPATION. FOR YOU TO PARTIBATE IN THIS PROJECT,
YOU MUST BE A TEACHER WHO KNOWS THE CHILDREN FAIRLYVELL. IF YOU DESIRE
A COPY OF THIS CONSENT FORM, YOU MAY REQUEST ONE ANWE WILL BE VERY

HAPPY TO PROVIDE IT.

Dear Sir/Madam,
My name is Ebby Mubanga, a PhD student from thevéisity of Zambia currently doing research.

Description of the Study:
You are being invited to take part in this studytieaDifferential Effects of Child-characteristics in

Literacy and Numeracy Skill-attainment at Low and High Performing Basic Schools in
Northern Province of Zambia. The aim of this study is mainly to explain whyre®Zambian schools
are unsuccessful in promoting beginning literacgt anmeracy skills. The study will also attempt to
suggest appropriate corrective interventions reggrthe prevailing low literacy and numeracy skill-
levels among young learners in grade one.

You will be required to respond to certain stateteag@ertaining to the child behaviour in your class.

Safety of the study

We wish to assure you that this study does not posephysical, mental or other risks to you. At
certain intervals, children will do some speakinggpding, writing and arithmetic tasks. Prior to the
administration of those tasks, heart-rate will beasured. The small device to be used in heart-rate
measurement uses stickers which will be placedhozetareas of the body. Heart-rate measurement

will be done when children will be doing some tagks20 minutes per child.

Time Involvement:
Time will be lost from your work schedule as itnscessary that you are explained to how this study

will be conducted. This is very important. You wdlb this study alone away from the pupil and during

your spare time. On one of the days, your class@es will be requested to be observed.
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Teachers’ task
As a class teacher, you will be required to conepieuestionnaire about each child’s behaviour in
class.

Activities for Children

Responding to a questionnaire and attending assesstasts in speaking, reading, writing and
arithmetic.

Foreseeable Benefits:

We cannot guarantee that you will receive any dibeaefits from this study. However, as a pracgjsin
teacher, you will have an opportunity to contribttehe improvement of education for young learners
that will benefit this nation a great deal. In aaohi to your knowledge as a teacher, you will detya
learn one or two other things about children’s adioo which other educationists and researchers are
interested in.

Compensation for Your Time:

You will receive Fifty Kwacha (K50:00) cash. At opeint, each participating child will also be give
exercise books, a pencil and a rubber just as tokappreciation for their participation in thisidy.

Participant Rights:

» Participation in this study is purely voluntary $gou decide to withdraw at any point, you
may freely do so, and there will be no consequefarethat decision. However, we are very
much interested in working with you.

» All personal identifying information about you arle participating children will be kept
confidential and the data sheets will be kept ioused lockers in accordance with the
standards of the University of Zambia Research Etiics Committee. If the results of this
study are required for publication as we hope, ydentity will still be kept very private. This
is the standard way of conducting this type of aese.

* Feel to ask any question so that you fully undectais whole activity.

Signatures:

Dy e e (name of participant-teache having read
what this study is all about do hereby agree téi@pate. My signature testifies that | understénel
nature of this study, consent process and manadeofaronfidentiality as indicated above. | also
understand that | can withdraw at any time durmg study.
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Contacts:
For additional clarifications about this reseanglease you may contact the following people, tht fi
three who are my supervisors in this research.

Professor Adriana, G. Bus

Leiden University

Social and Behavioural Sciences
Department of Child and Family Studies
P.O. Box 9555

2300 RB Leiden

The Netherlands

Dr. Sophie Kasonde-Ng'andu
Assistant Dean Postgraduate
School of Education
University of Zambia

P.O. Box 32379

Lusaka

Dr. Beatrice Matafwali,

Head of Department,

Department of Educational Psychology, Sociology Spdcial Education
School of Education

University of Zambia

P.O. Box 32379

Lusaka

Administrative Secretary

Humanities and Education Research and Ethics Cdeenit
Great East Road Campus

University of Zambia

P.O. Box 32379

Lusaka
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Appendix 4: Family Literacy Questionnaire

FAMILY LITERACY QUESTIONNAIRE (FLQ)

Child’s Parent/Guardian Demographic Data

Name of child being represented: ......... ..ot
Sexofchild: 1Girl [ ] 2. Boy|[]
Age of parent/guardian: ................oiiienn. Sex: 1. Female] 2. Male[ ]
Relationship to the child: 1 Biological [ 2. Other[ ]
Child ID#: oo

Answer the following questions by ticking or wrigirn the spaces provided. Understand each item
carefully before to respond to it.

1. How many children of school going age are innjmame? ...................
(b) Of these, how many are in the...

1. First grade?
2. Second grade?
3. Other grades?

2. What is your highest level of education? (tickyoone)

1.Never been to school

2.Primary: grade 1 to7

3.Junior secondary: grade 8 to 9
4.Senior secondary: gradel0 to 12
5.Post secondary 2years training
6.Bachelor's degree

7.Masters degree and above

3. What do you do mainly to earn your living? (tjakt one)

1.Government or company specify
employed

2.Self-employed or big specify
business person

3.Small business person specify:
4.Neither employed nor in specify
business
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4.Are you able to read and write?

1. Very well

2. Fairly well

3. A bit

4. Not all

5.Do you have a general family library in your héggck only one)
1.Yes[ ] O.No[ ]

6. Do you have a specific library for young childia your home? (tick only one)

1.Yes[ ] O.No[ ]

If no, justify your answer:

7. Approximately or exactly how many story booksdhildren are there at your home? ............
8. Do you get children’s story books from schodlsYes|[ ] O0.No|[ ]

9. Do you get children’s story books from shopsYds|[ ] O0.No[ ]

10. Do you get children’s story books from libraflel. Yes[ ] O0.No[ ]

11. Do you select books for children yourself2yés|[ ] O0.No[ ]

12. Do experts such as teachers select book®torchildren? 1. Yes[ ] 0.No[ ]

13. Does your child select books for him/herself¥ds|[ ] 0.No[ ]

14. If there is a children’s library, can you rentensome of the book-titles found in this library?
(tick onlyone). 1. Yes[ ]O.No[ ]

15. Do you read to your child/ren in your home@k(tinly one)
2.Usually[ ] 1.Sometimes|[ ]O. Neyer ]
16. Did you last read to your child in the lastesedays? 1. Yes[ ] O0.No[ ]

17.Do you have a schedule/timetable to guide youringegkssions with your child/ren? 1.Yes [
] 0.No [ ]

18.Do you engage your child to practice reading lsttérthe alphabet? 1. Yes[ ] 0.No[ ]

19. Do you engage your child to practice readirig@Bles ( e.g ba be bi bo bu)?
1.Yes[ ] O.No[ ]

20.Do you engage your child to practice reading wamdsibemba? 1. Yes|[ ] 0.No[ ]
21.Do you engage your child to practice reading ser@eim Icibemba? 1. Yes|[ ] 0.No[ ]
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22.Do you engage your child to practice reading stoindcibemba? 1. Yes[ ] 0.No[ ]
23.Do you experience any challenges when reading o glild/ren?

2. Usually[ ] 1.Sometimes|[ ] O.Neye ]

24.Do you engage your child to practice writing lestef the alphabet? 1. Yes[ ] O0.No[ ]

25.Do you engage your child to practice writing sylesb( e.g ba be bi bo bu)? 1. Yes[ ] O.
No[ ]

26.Do you engage your child to practice writing wonddécibemba? 1. Yes[ ] O0.No[ ]
27.Do you engage your child to practice writing sengmin Icibemba? 1. Yes[ ] 0.No[ ]
28.Do you engage your child to practice writing sterie Icibemba? 1. Yes|[ ] 0.No[ ]

29.Do you experience any challenges as you engagechddrin writing activities?
(tick only one)

2.Usually[ ] 1.Sometimes|[ ] 0. Neyer ]

30.Do you engage your child to practice counting vgilcks/stones/etc? 1. Yes[ ] 0.No[ ]
31.Do you engage your child to practice counting gfall. Yes[ ] O0.No[ ]

32.Do you engage your child to practice Maths throsghgs? 1. Yes[ ] 0.No[ ]

33.Do you engage your child to practice Maths by wgthumbers? 1. Yes[ ] 0.No[ ]
34.Do you engage your child to practice Maths by s@\simple sums? 1. Yes[ ] 0.No[ ]
35.Do you engage your child to practice Maths by pigygames? 1. Yes[ ] O0.No[ ]
36.Do you engage your child to practice Maths by pigypuzzles? 1. Yes[ ] 0.No[ ]

37.. Do you experience any challenges in Maths witlr ytild/ren?
(tick only one)

2.Usually[ ] 1. Sometimes|[ ]O0. Neyer ]
38.Does your child get any assistance with school vevtkome? 1. Yes|[ ] O0.No[ ]

Do you give verbal praises to your child when he/does well with school work? 1. Yes|[ ] O.
No[ ]

197



39.Do you buy tokens/presents for your child when lneoes well with school work? 1. Yes [
] 0.No[ ]

40.Do you share your observations regarding your &hpérformance at home with your child’'s
class teacher? (tick only one)

2.Usually[ ] 1.Sometimes|[ ] 0. Neyer ]
41.Do you receive information regarding your childerformance at school the child’s class
teacher? (tick only one)

2. Usually[ ] 1.Sometimes|[ ] 0. Neyer ]

END

Thank you very much for taking your time to papite in this study.
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Appendix 5: Basic Skills Assessment Tool (BASAT)

BASIC SKILLS ASSESSMENT TOOL (BASAT Revised)
Reading and Writing - Grade 1

Pupil’'s name:

School:

Year Month Date
Date of
Class: assessment
Class teacher : Sex:
Assessor/ Researcher:
Province: District:
Sex of child : boy [] girl

Start time: End time:

1. Does the child have any disabilty?  (Please tick where necessary)

a. Physical Impairment

b. Visual Impairment

c. Hearing Impairment

d. Intellectual Disability

e. Speech/ Language Impairment

2.Child’s Language and behaviour sk ills
Yes

Speaks well

Use age-appropriate language

Pays attention when being spoken to

Eal I I B

Narrates stories well
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5. Remembers names of people and common

items

6. Plays wells with friends

7. Carries out assigned tasks at school

8. Carries out assigned tasks without supervision

9. Likes working with friends

10. Likes going to school

11. Has generally good health

12. Generally socially alert

13. Holds a pencil well and buttons up shirt well

3. Summary of tasks

Part

Comments

. Letter-knowledge

. Letter-sound knowledge

. Syllable segmentation

. Reading

Writing

Digit span

®| m m o o m »

. Reading comprehension

A. Ukwishiba ifilembo Child knows

(Letter knowledge)

Child does not
know

1. Lumbula ifilembo fya alphabet
ukufuma pali ifyo nakulasonta)

(Name letters of the alphabet)

2. Sonta ifilembo fya alphabet
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ifyonakulumbula (ldentify letters of

the alphabet by pointing to each)

B. Ukwishiba ifiunda fya filembo Child knows

(Letter-sound knowledge)

Child does know

1. Lumbula ifiunda ifipangwa nefi
filembo (Letter-sound identification)

2. Sonta ifilembo ifipanga ifiunda
ifyonkulalanda (Sound -letter

identification)

C. Imilimo yapafiunda

Child

knows

Child does

know

1. Lumbula ifiunda fyakulekeleshako mumashiwi aya
umo yakonkanine. (Ending syllable discrimination)
Example: motoka

(a) maayo

(b) Ikoti

(c) imfula

(d) buleti

(e) Iciibi

() ibuuku

(g) amale

(h) abengi

(i) fitatu

() ubwali

2. Lumbula ifiunda fyapakati mu mashiwi aya umo
yakonkanine. (middle syllable discrimination in
common words) Example: motoka

(a) patula

(b) kalata

(c) futatu

(d) motoka
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(e) fibili

() kalata

(9) kanika

(h) lolesha

(h) belenga

(i) butuka

(1) sumina

D. Ukubelenga (Reading)

Child
knows

Child does

not know

1. Belenga ili ishiwi (reading own name)

2. Bikaifilembo fibili pamo pakupanga
iciputulwa ceshiwi nangu ishiwi.
(Making/Writing syllables)( these are nonsense

words)

(@) y+a=ya

(c) p +a=pa

(b) w+ a=wa

(d) c +e=ce

(€) p + 0=po

Ht+e=te

(g) s+u=su

(h) I +e=le

() f+a=fa

(m+i=mi

TOTAL NUMBER OF SYLL ABLES

3. Belenga amashiwi aya: (Reading one-

syllable word)

(@) lya

(b) tii
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(c) nwa

(d) swa

(e) yaa

TOTAL NUMBER OF ONE-SYLLABLE WORDS

4. Belenga amashiwi aya: (Reading two-syllable

words)

(a) maama

(b) maayo

(c) yaama

(d) mwana

(e) taata

TOTAL NUMBER OF TWO-SYLLABLE WORDS

5. Belenga amashiwi aya: (Reading three-

syllable words)

(@) ukulu

(b) inkoko

(c) ipika

(d) talala

(e) isaaka

() motoka

(9) ifipe

(h) ibuuku

(i) fumapo

() sumina

TOTAL NUMBER OF THREE -SYLLABLE WORDS

E. UKULEMBA (WRITING)

Child
knows

Child does not
know

1. Lemba ishina lyobe

(writing own name)

2. Lemba ifilembo fya alphabet ifi:
(Writing dictated letters of the alphabet)
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TOTAL NUMBER OF ALPHABET LETTERS

3. Lemba amashiwi aya: (writing dictated two-

letter syllables: nonsense words)

(@) ba

(b) mu

(c) ko

(d) pe

() fi

(f) se

(9) to

(h) la

(i) mu

@) ni

TOTAL NUMBER OF TWO -LETTER SYLLABLES

4. Lemba amashiwi aya: (writing three-letter

syllables)(nonsense words)

(@) mwa

(b) nda

(c) sha

(d) nga

(e) lwa

() swa

(g) mba

(h) nwa

(i) kwa

() fya

TOTAL NUMBER OF THREE-LETTER SYLLABLES

5. Lemba amashiwi aya: (writing words with three

or four syllables)

(&) buleti

(b) amani
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(c) kalata

(d) butuka

(e) akoni
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Appendix 7 Mathematics Assessment Battery
- Cardinality

- Counting from 1 to 20

- Counting principles

- Number knowledge

- Number knowledge; number-flash

- Conservation

- Nonverbal addition and subtraction

- Addition and subtraction within a story context
- Addition and subtraction sums

- Estimation

- Number line task

- DLE-Test Mental Arithmetic

© prof. Dr. A.G. Bus, dr. M.T. de Jong & drs N.& Ronde-Davidse
General comments

- Only use checker pieces of a different color whes is explicitly mentioned in the exercise!
- Checker pieces you're not using need to be out sigtihe child
- Only give feedback like:you're doing greatNever mention whether the child made an error
or not.
- The experimenter sits opposite of the child
Materials
* Five cards with 7, 5, 9, 13 and 11 stars respdgtive

» Box with checker pieces (20 white and 20 blackspne
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» Kalulu Hand puppet

* 5 cards with dots

* Number line forms for numbers 0-100 (24 per person)

» DLE-test Mental Arithmetic exercise sheet
CARDINALITY (items 1to 5)
Instruction
ltem 1
The experimenter shows the card with the 5 stailssagisyou may count the stars. Point to them
when counting, and count alowhen the stars are counted, the experimenter thensard (the child
is now unable to see the stars) and ds&a many stars are on the other side of this card?
When the child is unable to count the stars cdirettte experimenter sayse will count them
together Point to the stars when counting aloud, and tumardthe card when all the stars are counted
and askhow many stars are on the other side of this card?
After responding, say something likgood job, we will do another one.
Item 2
The experimenter shows the card with the 7 stadssagsyou may count the stars. Point to them
when counting, and count aloudontinue as described by item 1.
The experimenter shows the card with the 5 stadssagisyou may count the stars. Point to them
when counting, and count alowhen the stars are counted, the experimenter thensard (the child
is now unable to see the stars) and ds&a many stars are on the other side of this card?
When the child is unable to count the stars cdirettte experimenter sayse will count them
together Point to the stars when counting aloud, and tummrdthe card when all the stars are counted
and askhow many stars are on the other side of this card?

After responding, say something likgood job, we will do another one.
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Item 3

The experimenter shows the card with the 9 stailssagisyou may count the stars. Point to them
when counting, and count alowy/hen the stars are counted, the experimenter thensard (the child

is now unable to see the stars) and dst&a, many stars are on the other side of this card?

When the child is unable to count the stars cdireitte experimenter sayare will count them

together Point to the stars when counting aloud, and tumardthe card when all the stars are counted
and askhow many stars are on the other side of this card?

After responding, say something likgood job, we will do another one.

Item 4

The experimenter shows the card with the 13 stalssaysyou may count the stars. Point to them
when counting, and count alow¥hen the stars are counted, the experimenter thensard (the child

is now unable to see the stars) and ds&a many stars are on the other side of this card?

When the child is unable to count the stars cdirettte experimenter sayse will count them

together Point to the stars when counting aloud, and tummrdthe card when all the stars are counted
and askhow many stars are on the other side of this card?

After responding, say something likggood job, we will do another one.

ltem 5

The experimenter shows the card with the 11 stailssaysyou may count the stars. Point to them
when counting, and count alold/hen the stars are counted, the experimenter thensard (the child

is now unable to see the stars) and dst&a, many stars are on the other side of this card?

When the child is unable to count the stars cdreitte experimenter saysae will count them

together Point to the stars when counting aloud, and tummrdthe card when all the stars are counted
and askhow many stars are on the other side of this card?

After responding, say something likggood job, we will do another one.
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COUNTING FROM 1 upto 20

ltem 6

The experimenter saygou may from 1 up to 20, ok? Let’s stdtchild may start once again when
making a mistake (e.g., counting 1, 2, 4...20). Enage a child when he/she is hesitatihgst count
as far as you can.

COUNTING PRINCIPLES: ONE-TO-ONE CORRESPONDENCE, ORDER IRRELEVANT,
ABSTRACTION (ITEMS 7-14)

The experimenter sayliok who's here, Kalulu. Kalulu is learning to edubut sometimes makes
errors. In a minute, Kalulu will start counting aydu may tell whether he counted correct or not.
Okay? Let’s start.

After each item, the experimenter saped Kalulu count correctly®hen the child has responded,

the experimenter sayshow it, you may count the stones as vidgdlsure the child counts aloud.

Remark:
The figures below show how the experimenter needstint from the perspective of the
experimenter. The experimenter counts with the pappet, thus in fact Kalulu is counting!

Always point to the checker pieces (stones) whemtog!

Item 7 (one-to-one correspondence: counting fromfeto right ->incorrect)
The experimenter puts 6 stones (of the same cotog) row and counts the stones from left to right.

Recall that Kalulu is the one counting! The firgiree is counted twice (see picture below).
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After counting, the experimenter sai®d Kalulu count correctly®hen the child has responded, the
experimenter sayshow it, you may count the stones as v8dlsure the child counts aloud.

Item 8 (items of different colors are counted, absaction: pseudo-error)

The experimenter puts two rows of three stonesertable (a white row and a black row) and Kalulu
counts as specified in the picture below.

After counting, the experimenter sai@d Kalulu count correctly®hen the child has responded, the

experimenter sayshow it, you may count the stones as vi8dlsure the child counts aloud.

Gl
000
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Item 9 (one-to-one correspondence, order irrelevantounting from right to left ->correct). The

experimenter puts 7 stones of the same color otatile as specified in the picture below. Kalulu

counts the stones from rightto le _
After counting, the experimenter said Kalulu count correctly®hen the child has responded, the
experimenter sayshow it, you may count the stones as v8dlsure the child counts aloud.
Item 10 (one-to-one correspondence: counting clockse -incorrect)
The experimenter puts 5 stones of the same coltietable (see picture below) and Kalulu counts as

specified in the picture. Notice that de first €0 counted dubbel.

R

After counting, the experimenter sai®d Kalulu count correctly®hen the child has responded, the
experimenter sayshow it, you may count the stones as vdlsure the child counts aloud.

Item 11(one-one correspondence: counting unarrangestones—> correct)

The experimenter puts 7 stones on the table, umgeth(see picture). Kalulu counts the stones as

specified below and puts every stone direct agifter counting, all stones are piled.
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After counting, the experimenter sai@d Kalulu count correctly®hen the child has responded, the
experimenter sayshow it, you may count the stones as vi8dlsure the child counts aloud. You
don’t need to re-order the stones!

Item 12 (stones of different colors are counted sapately, abstraction: pseudocorrect)

The experimenter puts two rows consisting of tvames on the table (see picture). Kalulu will first
count the white stones and then de black onese@gitled below). Thus when counting the black
ones, he doesn’t continue counting, but startsnagai

After counting, the experimenter sai®d Kalulu count correctly®hen the child has responded, the

experimenter sayshow it, you may count the stones as v8dlsure the child counts aloud.

o N o

Item 13 (one-to-one correspondence: counting in arcle ->correct)

Put 5 stones of the same color on the table asfigaein the picture below.
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Kalulu counts the stones as specified above andgtm them. The first stone is moved to the left
when counting 1.

After counting, the experimenter sai@d Kalulu count correctly®hen the child has responded, the
experimenter sayshow it, you may count the stones as v8dlsure the child counts aloud.

Item 14 (one to one correspondence, order irrelevanpseudo correct)

Put 8 stones of the same color on the table (serpibelow). Kalulu counts the stones as specified
the picture.

After counting, the experimenter said Kalulu count correctly®hen the child has responded, the

experimenter sayshow it, you may count the stones as v8dlsure the child counts aloud.

00000000

NUMBER KNOWLEDGE (ITEM 12-15)

The experimenter sayKalulu has become tired from counting and will gsteep(put Kalulu
aside) We are going to do another game.

Item 15

The experimenter asks the chithich number comes after 77?
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Item 16

| say two number, you may sahich one is bigger. 9short break) 2. Which number is
bigger?

ltem 17

We'll do another oneVhich number precedes?®

Item 18

I will say two numberayvhich one is smaller? 4short break) 3. Which number is smaller?
CONSERVATION PRINCIPLE

The experimenter gets the checker pieces.

ltem 19

Put 4 stones of the same color in a row and gay: may count these stones. Please count alchal.
experimenter corrects the child if needgolu didn’t count correctly, we’ll do it togetheZount the
stones and point to them when counting.

Next, the experimenter sayeok carefully. Split the row in two parts of two stones and dskv

many stones are here togethéttte experimenter circles around both pairs afiescat once).

0000
00 00

Item 20
Put 6 stones of the same color in a row and gay: may count these stones. Please count alchal.
experimenter corrects the child if needgolu didn’t count correctly, we’ll do it togetheZount the

stones and point to them when counting.

215



Next, the experimenter sayeok carefully. Split the row in two parts of 4 and 2 stones respely
and askhow many stones are here togethét experimenter circles around both pairs afiesoat

once).

000000
0000 00

ltem 21

Put 8 stones of the same color in a row and gay: may count these stones. Please count alchal.
experimenter corrects the child if needgolu didn’t count correctly, we’ll do it togetheZount the
stones and point to them when counting.

Next, the experimenter sayeok carefully. Split the row in two parts of 5 and 3 stones respely
and askhow many stones are here togethéte experimenter circles around both pairs afiesoat

once).

00000000
00000 000

Item 22

Put 9 stones of the same color in a row and gay: may count these stones. Please count alchel.
experimenter corrects the child if needgolu didn’t count correctly, we’ll do it togetheZount the

stones and point to them when counting.
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Next, the experimenter sayeok carefully. Split the row in two parts of 6 and 3 stones respely
and askhow many stones are here togethét experimenter circles around both pairs afiesoat

once).

000000000
000000 000

Item 23

Put two groups of 3 and 2 stones respectively ertahle and sayyou may count these stones. Please
count aloudThe child has to count the 2 groups together, 1h23,4,5. The experimenter corrects the
child if neededyou didn’t count correctly, we’ll do it togetheéCount the stones and point to them
when counting.

Next, the experimenter sayeok carefully. Make one row of the two groups and dsé&w many

stones are here togethefthe experimenter circles around the row).

000 00

00000

Item 24

Put two groups of 4 and 3 stones respectively eridhle and sayyou may count these stones. Please
count aloudThe child has to count the 2 groups together, 1h2s8,4,5,6,7. The experimenter

corrects the child if needegou didn’t count correctly, we’ll do it togetheCount the stones and point

to them when counting.
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Next, the experimenter sayeok carefully. Make one row of the two groups and dsé&w many

stones are here togethefthe experimenter circles around the row).

0000 000

0000000

ltem 25

Put two groups of 6 and 2 stones respectively ertahle and sayyou may count these stones. Please
count aloudThe child has to count the 2 groups together, 1h2$8,4,5,6,7,8. The experimenter
corrects the child if needegou didn’t count correctly, we’ll do it togetheZount the stones and point
to them when counting.

Next, the experimenter sayeok carefully. Make one row of the two groups and ds&w many

stones are here togethefthe experimenter circles around the row).

000000 OO

00000000

Item 26
Put two groups of 5 and 4 stones respectively ertahle and sayyou may count these stones. Please

count aloudThe child has to count the 2 groups together, 1h2s8,4,5,6,7,8,9. The experimenter
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corrects the child if needegou didn’t count correctly, we’ll do it togetheCount the stones and point

to them when counting.
Next, the experimenter sayeok carefully. Make one row of the two groups and ads&w many

stones are here togethefthe experimenter circles around the row).

00000 0000

000000000

ADDITION AND SUBTRACTION WITH CHECKER PIECES (STONE S)

Instruction

Practice item

The experimenter gives the child 10 stones of #meescolor (the experimenter also has 10 stones of
the same color as the child).

Put 5 stones on the table and dagre are 5 stones, you sdé@xt, place a screen between the child
and the stones (the child can no longer see timest@nd askhow many stones do | have here behind

the screen? Use your own stones to show me how timargyare and count them.

experimenter
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After the child’s response, the experimenter rersdlie screen and checks whether the response was
correct or not. In case of a correct response,galf:donelln case of an incorrect response, shig

isn’t correct. Look, | have 5 stones and you haxex stones. So we need to add/remavstones.

When finished, let the child put the stones togetimel start the next item.

ltem 1 (2+1)

Put 2 stones on the table and dagk | have 2 stone®ut the screen between the stones and the child
and sayl’'m placing the screen on the table. Pay attentiom: adding 1 stongthe experimenter adds

1 stone to the ones that are already behind tleesEhow many stones do | have here behind the
screen? Use your own stones to show me how margydreand count them.

After the child’s response, the experimenter remsdlie screen and checks whether the response was
correct or not. In case of a correct response,galf:donelln case of an incorrect response, shig

isn’t correct. Look, | have 3 stones and you haveostones. So we need to add/remove xxxx stones.
When finished, let the child put the stones togetimel start the next item.

Item 2 (4+3)

Put 4 stones on the table and dagk | have 4 stone®ut the screen between the stones and the child
and say!’'m placing the screen on the table. Pay attentibm: adding 3 stone@he experimenter

adds 3 stones to the ones that are already béiemnstteen)ow many stones do | have here behind
the screen? Use your own stones to show me how timargyare and count them.

After the child’s response, the experimenter remsdlie screen and checks whether the response was
correct or not. In case of a correct response,vgal:donelln case of an incorrect response, shis

isn’t correct. Look, | have 7 stones and you havexstones. So we need to add/remove xxxx stones.
When finished, let the child put the stones togetimel start the next item.

Item 3 (2+4)
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Put 2 stones on the table and dagk | have 4 stone®ut the screen between the stones and the child
and say!’'m placing the screen on the table. Pay attentiom: adding 4 stone@&he experimenter

adds 4 stones to the ones that are already bdiergtteen)}How many stones do | have here behind
the screen? Use your own stones to show me how timargyare and count them.

After the child’s response, the experimenter remsdlie screen and checks whether the response was
correct or not. In case of a correct response,vgal:donelln case of an incorrect response, shis

isn’t correct. Look, | have 6 stones and you hauvexstones. So we need to add/remove xxxx stones.
When finished, let the child put the stones togetimel start the next item.

Item 4 (3+2)

Put 3 stones on the table and dagk | have 3 stonefut the screen between the stones and the child
and sayl’'m placing the screen on the table. Pay attentiom: adding 2 stone@he experimenter

adds 2 stones to the ones that are already bdienstteen)How many stones do | have here behind
the screen? Use your own stones to show me how timargyare and count them.

After the child’s response, the experimenter remrsdlie screen and checks whether the response was
correct or not. In case of a correct response,galf:donelln case of an incorrect response, shig

isn’t correct. Look, | have 5 stones and you haveostones. So we need to add/remove xxxx stones.
When finished, let the child put the stones togetimel start the next item.

ltem 5 (3-1)

Put 3 stones on the table and dayok | have 3 stoneBut the screen between the stones and the child
and say!'m placing the screen on the table. Pay attentiim: removing 1 stonéhe experimenter
removes 1 stone from the ones that are alreadytd¢hé screenjiow many stones do | have here
behind the screen? Use your own stones to showomertany there are and count them.

After the child’s response, the experimenter remsdlie screen and checks whether the response was

correct or not. In case of a correct response,galf:donelln case of an incorrect response, shig
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isn’t correct. Look, | have 2 stones and you haveostones. So we need to add/remove xxxx stones.
When finished, let the child put the stones togetimel start the next item.

Item 6 (7-3)

Put 7 stones on the table and dagk | have 7 stone®ut the screen between the stones and the child
and sayl’'m placing the screen on the table. Pay attentiom: removing 3 stone@he experimenter
removes 3 stones from the ones that are alreadg#te screenHow many stones do | have here
behind the screen? Use your own stones to showomertany there are and count them.

After the child’s response, the experimenter rersdlie screen and checks whether the response was
correct or not. In case of a correct response,vgal:donelln case of an incorrect response, shis

isn’t correct. Look, | have 4 stones and you haveostones. So we need to add/remove xxxx stones.
When finished, let the child put the stones togetimel start the next item.

Item 7 (5-2)

Put 5 stones on the table and dagk | have 5 stone®ut the screen between the stones and the child
and say!’'m placing the screen on the table. Pay attentiom: removing 2 stone@he experimenter
removes 2 stones from the ones that are alreadg#te screenHow many stones do | have here
behind the screen? Use your own stones to showomertany there are and count them.

After the child’s response, the experimenter rersdlie screen and checks whether the response was
correct or not. In case of a correct response,vgal:donelln case of an incorrect response, shis

isn’t correct. Look, | have 2 stones and you hauvexstones. So we need to add/remove xxxx stones.
When finished, let the child put the stones togetimel start the next item.

Item 8 (6-4)

Put 6 stones on the table and dagk | have 6 stone®ut the screen between the stones and the child

and say!’'m placing the screen on the table. Pay attentiom: removing 4 stone@he experimenter
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removes 4 stones from the ones that are alreadgd#te screenhow many stones do | have here
behind the screen? Use your own stones to showomertany there are and count them.

After the child’s response, the experimenter remsdlie screen and checks whether the response was
correct or not. In case of a correct response,vgal:donelln case of an incorrect response, shis
isn’t correct. Look, | have 2 stones and you hauvexstones. So we need to add/remove xxxx stones.
When finished, let the child put the stones togetimel start the next item.

ADDITION AND SUBTRACTION WITHIN A STORY CONTEXT

Place the checker pieces out sight of the child anmit the screen away.

Instruction

The experimenter saybm going to tell you a short story and ask you stimng about it. Listen
carefully.

After the child’s response, continue with the nigain. Do not give feedback about correct or
incorrect.

ltem 9 (2+1)

Say:This story is about John and Mary. John has 2 appled Mary gives him1 apple. How many
apples does John have now?

Item 10 (4+3)

Say: This story is about Mutinta and Sililo. Muéiritas 4 guavas. Sililo gives her other 3 guavasvHo
many guavas does Mutinta have now?

ltem 11 (2+4)

Say: This story is about Namwinga and Phiri. Nangaihas 2 bananas, Phiri gives her 4 other
bananas. How many bananas does Namwinga have now?

ltem 12 (3+2)
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Say: This story is about Kunda and Suzyo. Kunda&haencils. Suzyo gives him 2 other pencils. How
many pencils does Kunda have now?

Item 13 (3-1)

Say: This story is about Peter and Jane. Peterhsweets. He takes away 1 sweet and gives it Jane.
How many sweets does Peter have now?

Item 14 (7-3)

Say: This story is about Esther and Ireen. Estlaax $even balls. She takes away 3 balls and gives
them to Ireen. How many balls does Esther have now?

Item 15 (5-2)

Say: This story is about Dan and Joe. Dan has bestoHe takes away 2 stones and gives them to Joe.
How many stones does Dan have now?

Item 16 (6-4)

Say: This story is about Luyando and Chileshe. hdgehas 6 mangoes. She takes away 4 mangoes
and gives them to Chileshe. How many mangoes dge@sto have now?

ADDITION AND SUBTRACTION

Instruction

NB. If the child is hesitating, please encourage/her to try.Do not give feedback about
correct/incorrect.

We’'ll do another exercise. Listen carefully.

ltem 16 (2+1)

Say:How much is 2 plus 1?

ltem 17 (4+3)

Say:How much is 4 plus 3?

Item 18 (2+4)

224



Say:How much is 2 plus 4?
Item 19 (3+2)
Say:How much is 3 plus 2?
Item 20 (3-1)
Say:How much is 3 minus 17?
Item 21 (7-3)
Say:How much is 7 minus 3?
Item 22 (5-2)
Say:How much is 5 minus 2?
Item 23 (6-4)
Say:How much is 6 minus 4?
ESTIMATION
Remarks
* you need the 5 cards with dots on it (3,8,15,28,2dots respectively)
» Do not give feedback about correct/incorrect
Instruction
The experimenter say®n the cards here are dots. | will show you eadald e@ry shortly and then
you may guess how many dots there are on the ¥auldon't have to count them!
Item 24 (3 dots)
Show the child the card with 3 dots on it and 4@k at the card, pay attention, I'm turning theda
now (the child can no longer see the do¥&)u may guess: how many dots were on the cardugbu |
saw?

Item 25 (8 dots)
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Show the child the card with 8 dots on it and $aok at the card, pay attention, I'm turning theda
now (the child can no longer see the do¥&)u may guess: how many dots were on the cardugbu |
saw?

Item 26 (15 dots)

Show the child the card with 15 dots on it and sayk at the card, pay attention, I'm turning the

card now (the child can no longer see the do¥&)u may guess: how many dots were on the card you
just saw?

Item 27 (25 dots)

Show the child the card with 25 dots on it and $ayk at the card, pay attention, I'm turning the

card now (the child can no longer see the do¥)u may guess: how many dots were on the card you
just saw?

Item 28 (35 dots)

Show the child the card with 35 dots on it and sayk at the card, pay attention, I'm turning the

card now (the child can no longer see the do¥)u may guess: how many dots were on the card you
just saw?

DLE-TEST MENTAL ARITHMETIC

Get the exercise form and let the child start \thiga addition sums.

Time limit: two minutes!

Instruction

We're going to do some addition sur8sow the child the exercise form and sayu need to start at

the top corner and make this block of sums. Wheshied with the first block, continue with the next
block and so oifpoint on the sheet when telling the procedurd)in the answers right heréoint to

the blank spots at the end of each siou’re not allowed to skip one! Okay? Are you redelys go!

After two minutes, the child has to stop!
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Also do the subtraction sums, following the sanm@edure as for the addition sums.

Appendix 8:Mathematics Assessment Battery Scoringtget

Mathematics Assessment Battery Scoring Sheet

Child's name

Child ID
Number

School

Name of the
scoring person

Scoring date
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CARDINALITY 1 ' question: how many | 2" question:
stars counted? answer of the child

Item 1

Item 2
Item 3

Item 4

Item 5

COUNTING TILL 20 write down till which
number the child was
able to count

COUNTING PRINCIPLES Did Kalulu count How many stones
correctly? did the child count?
Answer of the child:
1=yes

0=no

Iltem 4
1 — 1 correspondence

ltem 5

Abstraction: pseudo error

Item 6

1 — 1 correspondence; order irrelevant
ltem 7

1 — 1 correspondence; counting in a circle
Item 8

1 — 1 correspondence; unordered stones
Item 9

Abstraction: pseudo error

Item 10

1 — 1 correspondence; counting in a circle
ltem 11

1 — 1 correspondence; order irrelevant:
pseudo error
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NUMBER KNOWLEDGE-NUMBER
FLASHED ON COMPUTER SCREEN

answer of the child

correct (1) /
incorrect (0)

Number flashed 1

Number flashed 13

Number flashed 4

Number flashed 17

Number flashed 2

Number flashed 11

Number flashed 8

Number flashed 14

Number flashed 20

Number flashed 5

Number flashed 16

Number flashed 3

Number flashed 12

Number flashed 6

Number flashed 0

Number flashed 19

Number flashed 7

Number flashed 15

Number flashed 9

Number flashed 18

Number flashed 10

NUMBER KNOWLEDGE

answer of the child

correct (1) /
incorrect (0)

Item 15: which number precedes 7

Item 16: 9 or 2, which number is bigger?

Item 17: which number precedes 5?

Item 18: 4 or 3, which number is smaller?

CONSERVATION PRINCIPLE

answer of the child

correct (1) /
incorrect (0)
correct is:

without counting
directly seeing
that the number
remains the same

Iltem 19 (4 stones)

Item 20 (6 stones)

Iltem 21 (8 stones)

229



Iltem 22 (9 stones)

Iltem 23 (3 and 2; total 5)

Iltem 24 (4 and 3; total 7)

Item 25 (6 and 2; total 8)

Item 26 (5 and 4; total 9

ADDITION & SUBTRACTION WITH
MATERIAL

Answer of the child. If
the answer is different
from the number of

stones placed on the table

by the child, write down
both the answer and the
number of stones.

174

number of | answer of
stones the child

correct (1) /
incorrect (0)

ltem 1 (2+1)

ltem 2 (4+3)

ltem 3(2+4)

ltem 4 (3+2)

Iltem 5 (3-1)

Item 6 (7-3)

Item 7 (5-2)

Iltem 8 (6-4)

ADDITION & SUBTRACTION WITHIN
STORY CONTEXT

answer of the child

Correct (1) /
incorrect (0)

Iltem 9 (2+1)

Iltem 10 (4+3)

ltem 11(2+4)

Iltem 12 (3+2)

Iltem 13 (3-1)

ltem 14 (7-3)

Item 15 (5-2)

Item 16 (6-4)

ADDITION & SUBTRACTION
(ABSTRACT)

answer of the child

Correct (1) /
incorrect (0)

ltem 17 (2+1)

Iltem 18 (4+3)

ltem 19(2+4)

Item 20 (3+2)

ltem 21 (3-1)

Item 22 (7-3)
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Item 23 (5-2)
ltem 24 (6-4)
ESTIMATION answer of | distance | Within 25% of the
the child | fromthe | exact number of dots
exact 1=yes
number 0=no
of dots
+- ...

Iltem 25 (3 dots)
Iltem 26 (8 dots)
Iltem 27 (15 dots)
Iltem 28 (25 dots)
Iltem 29 (35 dots)

Appendix 9: ECG MEASUREMENT PROTOCOL

ECG MEASUREMENT PROTOCOL
USING THE VU-AMS 5fs
Step 1:

Prepare the room by ensuring that is it clean eitbugh furniture (at least two tables where toglac
the computer and other materials and at leastdbairs for the researcher, research assistanh¢s) a
the child). The chair for the child should be n&xthe researcher’s, near the table.

The computer should be displayed on the table wduleected to power with a fully charged battery
especially at the beginning of the day. The UV-AlI&/ice, electrodes, alcohol, cotton wool and a
waste bin/bag should all be available in the rodhe VU-AMS device should be on the table next to
the computer.

Participants’ register and ECG measurement regimtréorms should on the table. The video camera
should be mounted on the stand in an appropriateecan the room. The camera should be
positioned to face the child and the researchahabkey ECG measurement activities are captured
clearly by picture and by sound. The camera shbakk a fully charged battery system with well

tested sound and picture qualities. The testing@icamera should be done on a daily basis bdfere t
start of the day’s work.
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One of the research assistants should be positiopeéde door, preferably outside, to prevent other
people from entering the assessment room whendbessment is in progress. This same research
assistant will be responsible for bringing seleatdddren from the classroom into the assessment
room. This should be so because the assessmerientibnducted during children’s normal learning
hours. Therefore, it is important to ensure thatehs total order and minimal disruption on pupils
learning schedules and other activities in the gkho

Once the room and all the equipment are readyaghessment is expected to start.
Step 2:

Welcome the child by greeting him/her. Ask the dhhat before the activity starts, if they need to
visit the bathroom in advance. To relax the chidefly talk about the ordinary things in theirdlif
such as the need to come to school, play with dgeand being obedient at home. Then explain to the
child that he/she will be with you for about 20 mi@s during which time you will measure their
heart-rate using the VU-AMS device (show the deviéxplain that you are supposed to place three
electrodes on their body (show positions wherddoethe three (3) electrodes.

FigTihree (3) electrodes connected

{
b 'Av‘\ |
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Assure child that the activity to be done is dafethem and it is meant for learning purposes only
Tell the child that to place the electrodes, thidcis supposed to expose the designated aredseof t
body, for cleaning with alcohol first and later gdanent of the electrodes. This may involve
unbuttoning or lifting up the shirt or dress. Femfale children, assure them that a female research
assistant will help in the cleaning and placemdnglectrodes. This is an important ethical concern
and it will be clearly explained to parents welladvance during informed consent procedures. It's
good to repeat this information and reassure tiid ahthis particular time.

As you receive children, keep a register for cleitds identification (ID) particulars such as their
names starting with their first names, age and gerdways ensure that the right child is pickeahir
the classroom by the research assistant. An exanfiga ID code would bed01lebbymKPS where
the first three characters are digits which wil rserially, the next five letters pertain to theewt's
name(s) and the last three BLOCK letters refectmsl initials such akasamarimary School.

Step 3:

Identify the numbers and colours of the three (@) GEelectrode cables. These are differently colour-
coded and are numbered from 1 to 3. Cable numisewhite and is to be placed in the upper region
on the right clavicle. Cable number 2 is green &hbe placed below 1 in the soft belly area belbe t
ribs, while Cable number 3 is black and should laequl on the left side below the breast and near th
last rib.

Step:4
PLACING ELECTRODES
For ECG only the white (1), green (2) and blackgply. These three are only placed in front.

Fig.2: How the three (3) electrodes are connectedeadiness for ECG
measurement




Using the above pictures, you explain how thetsddes are to
be placed. The child may ask a question and oreedb, explain their concern clearly and with
positive assurance.

To place the electrodes, start by cleaning eacly boela of the child with alcohol before sticking an
electrode. You should tick electrodes 1, 2 and tBéright places according to picture.

Note: Always refer to picture to stick the correctelectrodes in the right region.
Step 5:

Once the electrodes are stuck in their rightfyplecces let child sit on a chair. You should nowpare

to connect the equipment. Put the two batteriehenVU-AMS device by opening the battery cover
below the device. Ensure that the battery-termingdsrightly identified (i.e. + and — terminals)dan
the two batteries are correctly fitted. Before &adts are fitted, ensure that the memory card tbeén
right place as it can be seen once the batteryrégsvemoved. The memory card is positioned next to
the batteries. In the VU-AMS device, the memorydcer put upside down while in the external
memory card reader, it is put the other way ro@idse the battery cover.

Fig.3: VU-AMS device with batteries acalver removed

Step 6:

Carefully, correctly and firmly push the VU-AMS dahlin the VU-AMS device. The ECG cable is

blue and VU-AMS slot for this cable is blue as wéle cable terminal which goes into this slot has
two grooves which set the position for easy andembrpushing-in of the cable. Then push the other
side of the same cable into the laptop pot behinohahe sides of the laptop depending on where the
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pot is located. This is done the same way as wé phus USB stick or the beamer cables into the
laptop. Put the VU-AMS device on the table nexth® monitor. The child should now be seated with
electrode cables connected to the VU-AMS deviceclviiy this time should be connected to the
laptop computer.

Step 7:

Once the equipment is set and connected as ded@iimye, on the desk top of your computer, go to
all programmers from the start menu and get todh&U-DAMS. Click on it and a dialogue box will
appear on the monitor. Select by clicking on Devieect connect using serial cable.

Step 8:

Another dialogue box will appear. In the dialoguelgo to set parameters, do the Child ID settings
entering the right identification code allocated gach child. This is a very important part as it
differentiates one child from the other. The alloma of ID codes should be correctly done in adeanc
before the measurement starts. In the dialogue ddew,check for the battery voltage and ensure that
your batteries have good voltage which should val3.21 volts. Voltage below 2.8 voltage is not
very safe to operate with.

From the same dialogue box, you also need to selattset the warnings which accompany ECG
measurement by clicking or ticking in the approfgriboxes. These settings help to signal to you in
case something goes wrong e.g. if there is a |letsetrode somewhere during the measurement
process, a beeping sound will be heard and you twagkeck for what could be wrong. (see types of
beeps in step 12).

Step 9:

Send the settings from your computer to the meroarg by clicking orsend settings This is in the
dialogue box on the computer monitor. Wait for stetus of your setting through a dialogue box again
to which you should respond by clickiog if everything is okay. Once settings are correstiected
and sent from computer to memory card, anotheogisd box appears for confirmation. This dialogue
box can still show whether the earlier settingsrertecorrect so that you can correctly do it then.

Step 10:

In the same dialogue box on the laptop monitockatinonline. Then selecECG from the option list
of several measurements which the VU-AMS devicernaasure. In case ECG is already selected, no
need to conduct this action.

Step 11:

Observe for ECG wave from for heart rate displaged high bump, high peak getting lower, then
small pump, etc. described as P,Q,R,S. This digplaymply for checking if the signal is there aad
okay, or if something needs to be adjusted. A geigdal is between S and R and should be about
Smillivolts (mv).
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The signal range can be adjusted using auto scaieaaually doing so. The scale range should be
between +30 and -30. A uniform scale needs to batenaed for all participants in a particular study
If the signal does not show such a pattern, therctimnections, especially the electrode positioms a
their firmness could be faulty. Check them agaid ahserve the nature of the ECG signal until it is
satisfactory.

Step 12:

Once everything is okay, look to the dialogue bdwal is still visible on the laptop monitor; click
START. You will hear one long beep sound. This means thatyou are starting the actual ECG
(heart-rate) measurement. The actual ECG measutesnaot necessarily done via the laptop.

There are other signals and warning sounds whiclude the following: For example, normal
operation signals are in green and errors aredin re
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