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Abstract 

         Preschool education can prevent the loss of potential in vulnerable children in 

developing countries. The quality of preschool eduction is important, and child-centered 

education can improve this quality. Therefore, a numeracy play-center was established in 

three South African preschools. The aim of this study was to observe teacher-child interaction 

during the intervention, and to test differences in children‟s cognitive and numeracy skills 

after the intervention. The study included 56 children (Mage = 44.18 months, SDage = 5.53) and 

9 teachers from three preschools in Dennilton, South Africa. Cognitive skills were measured 

by the AWMA, Visual Search, Shape Stroop and  the PPVT. Numeracy skills were measured  

by  two numeracy tests. Teacher-child interaction was measured by observations during 

numeracy activities and was scored with the CLASS scoringslist. Before the intervention, the 

children at the three preschools scored significantly different on three cognitive tests. After 

the intervention, the tested children scored higher on short term memory and  inhibiton. All 

the children had a  significant improvement in their numeracy skills. In the Ndlovu  

preschools, the teacher-child interaction was improved in the last couple of observations. This 

study stresses the importance of child-centered  education in numeracy learning. It has a 

positive influence on the numeracy skills of children and the teacher-child interaction. 

Improvement and continuation of the intervention is needed, so that children will experience 

the benefits from it troughout their futur educational years.                         
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Introduction 

A great number of children under the age of five in developing countries, such as 

South Africa, are at risk for poverty, malnutrition, a bad health condition and a non-

stimulating home environment (Grantham-McGregor, Cheung, & Cueto, 2007). Poverty has a 

negative influence on the development of a child. Young children living in poverty tend to 

score under the national norms of cognitive skills (Black, Hess, & Berenson-Howard, 2000). 

These children will have poor school performances and are more likely to transfer poverty to 

the next generation. Children who do poorly at school are associated with a lower income as 

an adult and it even can have limitations for national development (Grantham-McGregor et 

al., 2007). Early intervention programs and preschool education for young children can 

prevent the loss of potential in vulnerable children (Grantham-McGregor et al., 2007) and can 

have positive long-lasting effects on child‟s development (Reynolds, Temple, & Ou, 2010). 

Liddell and Rae (2001) also found that school readiness in South African children enhances 

school performance and decreased the number of dropouts, grade retentions, and absences in 

primary education. According to Melhuish and colleagues (2008), preschool education for 

children is very beneficial. It helps disadvantaged children to achieve more academic skills at 

the start of schooling and is of positive influence on their future educational achievements. It 

also increases the cognitive skills during the educational years and predicts future non-

delinquent behavior (Reynolds et al., 2010). During their preschool years, an estimated 16% 

of the 7 million South African children between 0 and 6 years, are getting formal education 

(Tempelman, Slabbert, Gosling, & Vermeer, 2010). In poor communities there are many 

adults who do not have enough knowledge about the importance of child‟s development, 

learning, play and of being responsiveness towards a child. If children do not attend a 

preschool, they often experience a shortage of attention and learning experiences outside their 

direct environment, and most of them do not have enough educational materials at home 

(Tempelman et al., 2010). 

Previous findings indicate that early development programs, such as preschool 

education, are beneficial for the development of children. For this reason, the Ndlovu Care 

Group started preschool education in 1994, for children in the rural township of Dennilton in 

South Africa. The Ndlovu Care Group divides their activities into the Community Health 

Care and the Community Development Programs (Ndlovu Care Group, nd.). The Ndlovu 

preschools belong to the last program. These preschools provide early childhood education, 

monitor the development of the children, and prevent malnourishment in young children and 

their siblings (Tempelman et al., 2010). Van der Raadt (2010) found that Ndlovu preschool 
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children had a significant higher score on cognitive tests than non-preschool children. It can 

thus be concluded that Ndlovu preschool education is beneficial for the cognitive 

development of children. However, Van der Laan (2010) found that the Ndlovu preschools 

had a limited quality, which was caused by a lack of materials, insufficient social-emotional 

and visual stimulation, and no sensitivity towards the needs of caregivers and teachers. The 

culture of the teachers and their ideas of childcare was of influence on this (Van der Laan, 

2010). She concluded that implementing a child-centered education, such as Reggio Emilia, 

would be difficult, but that it could be very beneficial for the development of these children 

(Van der Laan, 2010). Research has shown that children in a playful, child-centered 

educationalal environment, do better in tests of mathematics, reading, language and writing, 

compared to children in a classroom with a less playful, more teacher-directed approach  

(Hirsh-Pasek & Golinkoff, 2008). For example, children in a preschool with more 

engagement from the children and with a more child-centered classroom environment, have 

higher academic achievements at primary school (Hirsh-Pasek & Golinkoff, 2008). 

 

Aim of this study 

To establish a more child-centered learning environment in the Ndlovu preschools, a 

numeracy play-center intervention was implemented in two Ndlovu preschools (Tholulwazi 

and Kopanang), and one privately owned preschool with governmental support (Mma-larato). 

The effect of this intervention, on the cognitive and numeracy skills of the children and on the 

teacher-child interaction, was measured. The overall aim of this study was to increase the 

preschools quality. The intervention of this study was based on the results of Van der Laan 

(2010), and aims to put the outcomes of her study into practice by implementing a child-

centered intervention in the preschools. It was important to examine if the children‟s cognitive 

skills, numeracy skills and teacher-child interaction were improved after the intervention. 

This study was an expansion of previous research about preschool education and offers more 

information about the influence of child-centered education on the quality of preschools. It is 

also important for the South African society, because as mentioned previously, the preschool 

quality influences children‟s educational attainment, which is of influence on national 

development (Grantham-McGregor et al., 2007). Factors that enhance the preschool quality 

includes the educational level of the teachers (Dowsett, Huston, Imes, & Gennetian, 2008), 

the preschool type (Sammons et al., 2003), the teacher-child ratio (Pianta et al., 2005), the 

access of children to use appropriate educational materials (Pianta, La Paro, Payne, Cox, & 

Bradley, 2002), emotional supportive, warm and positive teacher-child interactions (Pianta et 
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al., 2005), cognitive stimulation and language interactions in the classroom (La Paro, Pianta, 

& Stuhlman, 2004). If these variables of preschool quality are high, it enhances childrens‟ 

social and academic school readiness and developmental outcomes (Malmberg, Mwaura, & 

Sylvaa, 2011). 

Child-centered educational approaches, such as Montessori and Reggio Emilia, were 

an example for the intervention in this study. In recent years, there is much recognition for 

these new ideas of early childhood education. In Montessori education, the child is seen as an 

active creator for his or her own development. The curiosity and sensitivity of a child 

determines what he or she wants to learn (Edwards, 2002). The teacher lets the children use 

materials and does activities which fit the childs‟ needs. Montessori education includes 

orderly and pleasant classrooms, where children can be themselves and learn what they are 

interested in (Edwards, 2002). Another new idea of education is the Reggio Emilia approach. 

This approach is based on an unique image of the child and can be adjusted to the culture of 

implementation (Hewett, 2001). In the Reggio Emilia approach, a child has three learning 

factors: the teacher, the peers and the environment (Strong-Wilson & Ellis, 2007). For the 

exploration of the world around them, children can learn from peers and their teacher in a 

cognitive and social-emotional way (Meeuwig, Schepers, & Van der Werf, 2007). According 

to Reggio Emilia, a teacher must have an attitude of an investigator and let children learn 

from each other. They must stimulate children to develop ideas, think about how things work 

(Meeuwig et al., 2007), and guide children in this learning process (Reynolds, 1998). The 

Reggio Emilia classroom environment includes experiences and materials with learning 

possibilities for children. The space-arrangement and the materials must be advantageous for 

children‟s exploring and investigation (Meeuwig et al., 2007). The interaction of a child with 

his or her environment leads to child‟s learning and development. In the Reggio Emilia 

approach play is an important activity for children (Reynolds, 1998), and is seen as a 

dimension of learning (Samuelsson & Carlsson, 2008). To make the environment more 

stimulating for children, the Reggio Emilia uses play-centers. These play-centers have toys 

with a variation of materials and functions (Meeuwig et al., 2007). Child-centered approaches 

of education were an example for the numeracy play-center intervention discussed in this 

study. 

 

Cognitive skills of preschool children 

The first and second aim of the present study contains the cognitive skills of the 

preschool children. The first aim of the study was to observe differences in the cognitive skills 
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of the children at the three preschools before the intervention. The second aim was to test the 

children from Mma-larato preschool, before and after the intervention, to measure 

improvement in their cognitive skills. During infancy and the preschool years, important 

elements of  executive functioning develops. This development is the foundation for the 

cognitive processes later in life (Garon, 2008). Executive functioning is the capacity that let 

us control our attention and behaviour, to remember more than one thing and to make a 

planning (Blakemore & Frith, 2006). Executive functioning skills includes inhibition, 

attention and the working memory. The prefrontal cortex plays an important role in the 

development of these functions (Zelazo, Carter, Reznick, & Frye, 1997). Inhibition develops 

gradually throughout childhood and adolescence. It is this inhibitory control that stops us 

from saying or doing exactly what we feel all the time. Young children, with an undeveloped 

prefrontal cortex, find it more difficult to inhibit their behaviour and they act more 

impulsively (Blakemore & Frith, 2006). Attention is often described as the ability to engage, 

maintain, loose, and shift focus (Mirsky, 1996; Posner & Petersen, 1990). Attention also 

develops gradually until adulthood (Blakemore & Frith, 2006). Working memory also 

belongs to the executive functions. It develops early in life and allows us to hold and 

manipulate information. Due to the working memory, a person can remember information 

while doing something else (Blakemore & Frith, 2006). The prefrontal cortex plays a role in 

holding memories for a short period of time time and develops throughout childhood and 

adolescence. The development of the prefrontal cortex influences the achievement on memory 

tests (Blakemore & Frith, 2006).  

Another dimension of cognitive development in children, is language development. 

Language is a cognitive skill that develops in the early years of childhood. Language, which 

includes sounds, grammar and vocabulary, is developed by using intense learning devices that 

help children to learn by listening to and interacting with adults and peers (Blakemore & 

Frith, 2006). Worldwide, many children are learning more than one language. Because of the 

worldwide superiority of English, millions of people are currently learning English as a 

second language (Blakemore & Frith, 2006). The preschool children in South Africa have to 

speak English when they are going to attend the primary school. Therefore, the children‟s 

level of English language is important for school readiness.  

The preschool years are an important period for the development of executive 

functions (Blair, 2002). According to Bronfenbrenner (1977),  the environment plays an 

important role in children‟s behavior and development. Development is seen as an interactive 

process between the individual and the environment. As pointed out by Bronfenbrenner 
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(1977), the preschool environment, the teacher and the peers influences a child‟s (cognitive) 

development. Other research also supports the fact that preschool influences the cognitive 

development of a child. Mwaura, Sylva, and Malmberg (2008) found that children who 

attended preschool enhanced their (non) verbal and numeracy cognitive school readiness 

skills. According to Vygotsky (1978), more complex cognitive activity in children is 

stimulated trough social activity with adults and peers. The quality of the preschool is 

important  for the cognitive development in children. It is found that 15 to 30% of the 

variability in children‟s cognitive activities, is predicted by positive social interactions with 

the teacher, secure teacher-child attachment, and participation in creative play activities. This 

is found for all children, regardless of their ethnic backgrounds and cultures (Howes & Smith, 

1995). The higher the preschool quality, the higher the cognitive development of children 

(Burchinal et al., 2000). The teacher-child interaction also has an important influence on the 

cognitive development of children (Bennet, Wood, & Rogers, 1997). For instance, the 

intervention of a teacher in children‟s play activities, can promote specific play abilities, 

which enhances social, cognitive and language development.  

The hypothesis of the first aim, was that the children from the Ndlovu preschools 

would score higher on cognitive skills then the children from Mma-lerato preschool. This is 

because the quality of the Ndlovu preschools was expected to be higher. This hypothesis was 

in line with previous research indicating that preschool quality was associated with more 

cognitive development in children (Burchinal et al., 2000). The hypothesis of the second aim, 

was that the children from Mma-lerato preschool would score higher on the cognitive tests 

after the intervention. This was expected because a child-centered intervention with a focus 

on positive teacher-child interaction, enhances the cognitive skills of children (Howes & Smit, 

1995). 

 

Interaction between the teacher and the children  

The third aim of this study was to observe if the teacher-child interaction was 

improved during the intervention. Many teachers in South Africa are still not prepared enough 

for teaching and do not have the knowledge of the importance of play for child‟s development 

and how to use it in an educational manner (Talbot & Thornton, 2009). In a study of Van der 

Laan (2010) it was concluded that the Ndlovu preschool teachers used a teacher-directive way 

of teaching. A more child-centered, democratic approach, such as Reggio Emilia and 

Montessori, is found to be beneficial for preschool children (Hirsh-Pasek & Golinkoff, 2008). 

Preschools with a democratic approach and involvement of the children, are more 
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harmonious, have better teacher-child relationships and are a more adequate environment for 

child‟s learning (Landsdown, 2001). The differences between a child-centered education and 

a teacher-directive education, is that in a child-centered classroom, the child‟s own interest 

and learning creations are used, and he or she can choose from various classroom activities 

(Tzuo, 2007). In a teacher-directive classroom, teachers have more control over the child‟s 

learning experiences. However in child-centered education, the teachers are still guiding 

children‟s learning (Tzuo, 2007). The teacher-child relationship is important, because it 

influences the school-readiness of children. Close teacher-child relationships predict more 

school-readiness, and dependent or conflictive relationships predict less school readiness and 

increased school-adjustment problems (Birch & Ladd, 1997).  According to Pianta, La Paro, 

and Hamre (2006), classroom quality depends on three domains, namely, emotional support, 

group organization and didactic support. The first domain includes a positive climate, a 

negative climate, sensitivity of the teacher and child-centeredness. The second domain 

includes behaviour regulation, educative activities and productivity, and the third domain 

contains quality of feedback, language support and concept development. In the following 

section, these items of the classroom quality domains will be explained.  

According to Pianta and colleagues (2005), warm and emotional supportive teacher-

child relationships, are significant for the developmental outcomes of children. Positive 

teacher-child interactions are for an important part influenced by the sensitivity of the teacher 

towards the children. Sensitivity is the ability to recognize a child‟s needs and to approach a 

child positively, with the aim to enhance child‟s learning and development. Teacher‟s 

sensitivity is a significant contribution to a positive teacher-child interaction, which influences 

preschool quality (La Paro, Pianta, & Stuhlman, 2004). In contrast, teacher‟s  negativity  is 

not beneficial for the development of children. The stress level of teachers can negatively 

influence their interactions with the children (Yoon, 2002). These negative interactions can 

create conflicts and lack of understanding between the teacher and the child (Yoon, 2002). 

Behavior regulation is also an important factor in teacher-child interaction, which influence a 

child‟s development. Duckworth and Seligman (2005) concluded that children‟s self-

regulation of behaviour influences their academic achievements more than their IQ does. At 

primary school, teachers are important in managing children‟s (disruptive) behaviour 

(Sutherland & Oswald 2005). Adequate behavior management techniques, such as clear 

expectations, rules, consequences, and the use of rewards, such as praise, can enhance 

appropriate behavior and can decline disruptive behavior in the classroom (Sutherland et al., 

2000; Sutherland et al., 2008). Feedback from teachers during educational tasks is also 
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important to enhance child‟s learning. This feedback include evaluating and judging a child‟s 

work or performance with the aim to improve his or her educational achievements (Tunstall & 

Gipps, 1996). Teachers also have to pay attention to the development of vocabulary and 

language in preschool children, because it plays a significant role in learning to read (Wasik, 

2010). Training teachers to speak with children and enhance their language development, can 

lead to more opportunities to speak, new vocabulary learning and to the developing of 

descriptive language in children (Dickinson & Tabors, 2001).   

The above items of teacher-child interaction are important to create a high quality 

preschool, were children from disadvantage homes can benefit from the positive and secure 

relationships with the teachers. This enhances the children‟s social and emotional 

development, school readiness (Peisner-Feinberg et al., 2001), and can be a protective factor 

for children at risk for dropping out of school (Hamre & Pianta, 2005). Furthermore, 

Burchinal et al. (2002) found that the interaction between family background and teacher-

child relationship, predicts academic success in children. Howes and Smith (1995) concluded 

that teacher‟s skills are more important than the overall classroom quality. However, the 

classroom quality influences the construction of activities and relationships (Howes & Smith, 

1995).  

The  teacher-child interaction is influenced by environmental quality factors in the 

preschool classroom. In a classroom with a low teacher-child ratio, the teacher would react 

more sensitively (Phillipsen, Burchinal, Howes, and  Cryer, 1997) and positively towards the 

children (Kontos & Fiene, 1987). More educated and trained teachers are likely to be more 

sensitive and have a higher classroom quality (Phillipsen et al., 1997). The interaction of the 

teachers with the children is also culturally dependent. Cultural, economic, and linguistic 

diversity,  influences teacher‟s beliefs and interactions about and with children (Rimm-

Kaufman, Pianta, & Cox, 2000; Wishard, Shivers, Howes, & Ritchie, 2003). It is therefore 

important to keep this in mind, while implementing the intervention of this study in a non-

western environment such as the South African preschools. 

Teacher-training to enhance positive teacher-child interaction, was found to be 

beneficial in different studies. Lyon and colleagues (2009) found that teachers who 

participated in teacher-child interaction training, improved their positive interaction. This 

training was weekly for a period of two months and the teachers received feedback and 

coaching about their interaction towards the children. In a  study of Fukkink and Tavecchio 

(2010) it was found that the use of video-observations in teacher-trainings was beneficial in 

enhancing teacher‟s interactions skills. In this training, the teachers were observed with a 
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video camera and the analyses of the observations were discussed with the teachers. After his 

training, the sensitivity and responsiveness of the teachers were enhanced and authoritarian 

behavior was decreased (Fukkink & Tavecchio, 2010). 

The hypothesis with respect to the aim was, that during the intervention the teachers 

would improve their teacher-child interaction. This would improve because of the teacher 

meetings were the teachers would receive feedback about their interaction towards the 

children. This is in line with the discussed studies of Lyon and colleagues (2009) and Fukking 

and Tavecchio (2010), which found that such teacher-trainings were beneficial for the 

teacher-child interaction. 

 

Numeracy skills of preschool children 

The fourth aim of this study was to see if the children in the three preschools improved 

their numeracy skills after the numeracy intervention. Prior research suggests that learning 

mathematics for young children in South Africa is necessary. More specifically, an 

international study concluded that South Africa had the lowest scores of 50 countries on 

mathematic skills of young adolescents (Ladders out of poverty, 2006). Understanding 

mathematical concepts, which are related to number sense, starts in early childhood. Early 

childhood classrooms can be a foundation for mathematical skills needed later in life (Linder, 

Powers-Costello, & Stegelin, 1998). When children are around three years old, they start 

counting and applying numbers to objects (“I have four toys”) and actions (“I have jumped 

three times”). Numeracy in young children contains of different domains. The first one is 

knowledge of numbers. This contains learning numbers, the number-line and quantities. 

Knowledge of numbers is something that young children learn gradually during childhood. 

Dealing with the number-line is fundamental for knowing numbers and learning to count 

(Koerhuis, 2010). Also other comparisons are important in this domain, such as recognizing 

smaller, bigger, previous and next. The second domain of numeracy is measuring, which 

includes comparing and ordering objects with different lengths, contours, volumes and 

weights (Koerhuis, 2010). The third domain is geometry, and focuses on the orientation, 

localization and establishing of shapes and figures. This includes comparing, recognizing, 

naming and sorting geometrical basic shapes, based on their characteristics (Koerhuis, 2010).  

When a child is four or five years old, it starts to get a deeper understanding of 

counting through informal teaching by parents and siblings, and formally by teachers at 

school. This informal and formal teaching of counting is an example of cultural transmission 

(Blakemore & Frith, 2005). When children start with primary school, they have different 
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levels of numeracy (Case, Griffin, & Kelly, 2001). For example, Starkey and Klein (2000) 

found significant differences between low  income and  middle income preschool children in 

their number, counting, and comparing skills. These differences in numeracy abilities in 

young children predicts mathematical achievements during primary school (Daley & Lefevre, 

1997). Preschool education can be an important  mutual environment for the learning of 

numeracy (Blevins-Knabe, 2008). Geary, Bow-Thomas, Liu, and Siegler (1996) also found  

proof for the importance of preschool education  in numeracy development. They made cross 

cultural comparisons of early counting and other arithmetic abilities, from which they 

concluded that early differences in counting and other numeracy skills could be explained due 

to the amount or types of numeracy experiences the children had during their preschool years 

(Benigno & Ellis, 2004). 

In sum, preschool education is important for the numeracy development of young 

children. To improve the numeracy achievements of children, their motivation and  interest 

towards the subject is very important (Gottfried, 1990; Wigfield & Eccles, 2000). Children‟s 

early experiences of numeracy and mathematics, are important for the motivation towards 

learning it. If a child is successful in numeracy, it increases the chance that he or she likes it. 

This is likely influenced by the positive feedback, which those children receive from their 

teacher (Gottfried, 1990; Wigfield & Eccles, 2000). It is important to create numeracy and 

mathematical learning environments, were children‟s positive attitudes and motivation 

towards it are actively stimulated by the teacher (De Corte, 1995). According to Dobbs, 

Doctoroff, and Fisher (2003) it is important that a teacher uses enthusiastic praise towards a 

child‟s achievement. Praise enhances the development of positivity in a child about his or her 

own capacities. A child‟s idea about their self-efficacy and the positive feedback of teachers 

towards child‟s achievement, are significant factors for being successful in numeracy and 

mathematic (Dobbs, Doctoroff, & Fisher, 2003). Furthermore, it is important to make 

numeracy and mathematics relevant for children and to integrate it in everyday classroom 

activities. Those activities have to be fun and interesting for the children and must focus on 

increasing children‟s knowledge and skills about numeracy (Dobbs, Doctoroff, & Fisher, 

2003). The previous studies indicate that by doing more child-centered numeracy activities 

during the intervention, the children will be more motivated towards numeracy learning 

(Wigfield & Eccles, 2000). According to Dobbs, Doctoroff, and Fisher (2003), positive 

feedback of a teacher, is important for numeracy learning in children. In line with the above 

studies, the  hypothesis of the aim was that the children in the preschools had improved their 

numeracy skills after the intervention, because of the child-centered numeracy activities, 
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which enhance the children‟s motivation, and because of the increased attention to positive 

teacher-child interaction. 

 

Overview of research questions 

This study examined the aspects that are changed in the preschools because of the 

numeracy play-center intervention. From the four aims described in the previous section, the 

following research questions were derived: (1) Are there differences between the children in 

the three preschools in their cognitive skills before the intervention? (2) Are there 

improvements in the cognitive skills after the numeracy intervention in the children at Mma-

larato preschool? (3) Are there improvements in the teacher-child interaction during the 

intervention? (4) Are there improvements in the numeracy skills of the children in the three 

preschools after the intervention? 

In short, the following hypotheses were proposed for the questions: (1) The Mma-

Larato children score lower on the cognitive tests before the intervention than the children at 

Tholulwazi and Kopanang preschool; (2) The children at Mma-larato preschool are expected 

to score higher on the cognitive tests after the intervention; (3) The teacher-child interaction is 

expected to improve during the numeracy intervention; (4) The numeracy skills of the 

children at the three preschools are expected to improve after the numeracy intervention. 

 

Method 

Participants 

56 children of 3 and 4 years old and 9 teachers participated in the intervention. There 

were 25 boys and 31 girls (Mage = 44.18 months, SDage = 5.53). Ages varied between 33 and 

55 months. The children and teachers went to three preschools in the township of Dennilton. 

Two of the preschools, Tholulwazi (N=21) and Kopanang (N=13), belong to the Ndlovu Care 

Group. The third one, Mma-larato (N=22), is a privately owned preschool with governmental 

support. The teachers all had a degree in early education, varying from grade 1 till grade 5.  

 

Measures  

Dependent variables          

For testing the children at Mma-lerato preschool on their cognitive skills, different 

tests were used. The same tests were also used by Van der Raadt (2010) when she tested the 

Ndlovu preschool children last year. Executive functions were measured with different tests. 

To measure inhibition in the children, the Shape Stroop (Garon et al., 2008) was used. In this 
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test a child sees two different big animals. In these big animals, a different small animal is 

placed. In the Shape Stroop, the child has to point to a specific small animal. However, from 

the same small animal there is also a big one. If the child pointed towards a big animal instead 

of the small one, he or she has a lower score on inhibition. Before the test started, the child 

had to do the practice, which tested their knowledge about the difference between a small and 

big animal. If the child completed this practice correctly, the test could start. The value of the 

Cronbach‟s α was found to be .66, which is average to high (Field, 2005). To measure 

attention in the children, the Visual Search (Enns & Cameron, 1987) was used. The Visual 

Search had three test items. In the test items there were elephants and other animals which 

looked similar to the elephants. During the test the child had to point to all the elephants in the 

picture as fast as possible. The elephants were hidden between other animals with many 

similarities. The child had one minute to find as many elephants as possible, with a maximum 

of three. The more elephants a child found (maximum of three per test), the higher the score 

on attention. Cronbach‟s α for the number of elephants that were found was high, with a value 

of .72 (Field, 2005). To measure the working memory of the children, three tests of the 

Automatic Working Memory Assessment (AWMA) (Alloway, 2004; Alloway et al., 2008) 

were used. These tests were the digital recall, the non-word recall and the odd one out. In 

study of Alloway and colleagues (2008) it was concluded that the AWMA was a reliable test 

for measuring the working memory in children. In the digit recall children had to repeat 

digits. Every round the number of digits would increase. The child had six chances to 

correctly repeat the digits, and went to the next round if  he or she could repeat all the digits in 

the correct order for four times. The test stopped if a child had three incorrect answers. The 

more numbers and times a child could repeat correctly, the higher the working memory score. 

Verbal short-term memory was tested by the non-world recall test (Messer et al., 2010). The 

non-word recall test had the same principles as the digit recall test. However this test consists 

of non-existing words, which became more every round. The child had to repeat these non-

existing words correctly and in the right order. The third test that was used is the odd one out 

test, which measures two aspects. The first aspect is the recognition of the odd shape. There 

were three boxes with three shapes and one of these shapes was different. The child must 

point to the shape that was different from the other two. The second aspect contains the 

working memory. For this aspect the child had to remember the boxes where the odd one out 

shapes were, and  had to point to the correct empty boxes in the right order. In every 

following round, the child had to remember one extra odd  shape. The test stopped if the child 

made three mistakes.   
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To measure language development in the children, the Peabody Picture Vocabulary 

Test (PPVT) and the AWMA, non-word recall test were used. The last test is already 

explained in the executive functions part. The PPVT was found to be reliable for preschool 

children and it also has a high content validity (Dunn & Dunn, 1997). In the test, the child 

heard an English word and had to point to the matching picture. If a child had 8 or more 

mistakes, the test stopped. To get the scores of a child, the number of errors was deducted of 

the sum of items a child had completed.  

To measure the numeracy skills of the children, two numeracy tests, designed for 

toddlers, were used. These tests were acquired from the Department of Special Education of 

the University of Utrecht in the Netherlands. They were based on the numeracy knowledge of 

young children in kindergarten. The same numeracy aspects as mentioned in Koerhuis (2010) 

were practices in these tests. For testing the knowledge of the children about counting, 

numbers, measuring and shapes, the „Numbers and Shapes task‟ was used. This test contains 

of 15 items with pictures.  The child had to point to the picture which belongs to the question, 

such as “where are 4 ducks?” and “where is the smallest boy?”. In Item  9 till 12 the child had 

to count aloud or show with their fingers how many objects they counted on the picture. In the 

last items the child had to recognize certain geometry shapes. The value of the Cronbach‟s α 

for this test was found to be .66, which can be categorized as average to high (Field, 2005). 

For testing knowledge of quantities, the „Comparing Quantities Version 4‟, was used. This 

test had 12 items and in every item the child had to point to one out of the two pictures with 

the most cookies. The child also had to recognize the difference between many small cookies 

and fewer large cookies. The value of Cronbach‟s α for this test was found to be average to 

high with a value of .66 (Field, 2005). 

During the implementation of the numeracy play-center intervention, observations 

were made with a video-camera. The focus of these observations lied on the teacher-child 

interaction. To measure changes in the teacher-child interaction, the Classroom Assessment 

Scoring System (CLASS) was used (Pianta, la Paro, & Hamre, 2006). The CLASS is an 

observation instrument for measuring preschool quality and is found to be a reliable scoring 

scale with a high Cronbach‟s alpha of .94 (Field, 2005). The CLASS dimensions enhances the 

preschool quality, because they are of influence on children‟s achievement and social 

functioning in the preschool (Howes et al., 2008). The CLASS dimensions are based on the 

interactions between  the teachers and  the children and  the use of materials by the teachers. 

According to Pianta, La Paro, and Hamre (2006), classroom quality depends on three 

domains, namely emotional support, group organization and didactic support. These domains 
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include the following items: positivity, negativity, sensitivity, child-centeredness, behavioral 

regulation, feedback and language stimulation. These items were scored by a scale ranging 

from 1 (very low) to 7 (very high). Because the items were scored with the use of a scale, it 

was needed to change the values of the item „negativity‟. The numbers on the scale of 

„negativity‟ were turned around, so that a score of 1 meant very much negativity and a score 

of 7 meant no negativity. This item was then called „absence of negativity‟. Because of this a 

very high score on „the absence of negativity‟ was positive for the teacher-child interaction. A 

high mean score on all the items, meant a good teacher-child interaction.  

 

Independent variables: 

Testperiod: To observe differences after the intervention, the scores before the 

intervention were noted as 1 and the scores after the intervention were noted as 2. 

Preschool: To compare the three preschools, they were given different numbers: Tholulwazi 

(1), Kopanang (2) and Mma-lerato (3). 

 

Procedure 

For a period of four months, three numeracy play-centers were implemented  in three 

preschools in Dennilton, South Africa. Van der Raadt (2010) already did a baseline study on 

the cognitive level of the children at the Ndlovu preschools. Mma-lerato preschool, still 

needed this baseline study before the intervention could start. Some of these cognitive tests 

were computer based, but because the children were not used to computers, they got 

distracted. That is why all the children were tested with paper tests. The Ndlovu coordinator 

who tested the children was already trained in doing this, because she also tested some of the 

children in the study of Van der Raadt (2010). If the children needed some knowledge to do 

particular tests, this would be practiced with the children until they were able to do it. This 

was to avoid external differences and it was needed to make comparisons between the 

different groups. So before the intervention, the children of Mma-lerato preschool, were 

tested on their cognitive skills and the children of all the three preschools, were tested on their 

numeracy skills. Furthermore, two baseline observations, with focus on teacher-child 

interaction during numeracy activities, were made in the classroom. After these baseline tests 

and observations,  the implementation of the numeracy play-centers could start. Educational 

materials were bought with funding from Ndlovu Care Group. In every preschool, a numeracy 

play-center was established in a classroom corner. To give the teachers inspiration for 

appropriate numeracy activities for  3-4 year old children, the teachers were given a little 
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book with seven child-centered numeracy activities, guided by the teachers. These activities 

included counting, numbers, shapes, quantities and measuring. The numeracy activities were 

observed every two weeks with a video camera for 15 minutes. The focus of these 

observations lied on the teacher-child interaction. Every two weeks there was a teacher-

meeting to discuss the observed video-material and the progress of the intervention and the 

interaction of the teachers towards the children. During these teacher-meetings, the teachers 

could give feedback and exchanges their ideas about the numeracy activities. The teachers 

were also given feedback about their interaction towards the children. At the end of the 

intervention, the possible changes in numeracy skills of the children were measured through 

the same numeracy tests as before the intervention. The children from Mma-lerato preschool 

were also tested again on their cognitive skills after the intervention, in order to observe 

possible differences. 

All the test scores of the children were imputed in SPSS. To compare the baseline 

cognitive skills of the children of Mma-lerato preschool with the children of Tholulwazi and 

Kopanang preschool, analysis of variance (ANOVA) was used for every test. The mean 

scores on the cognitive tests of the Mma-lerato children, before and after the intervention, 

were analysed with a paired sample t-test. To compare the children‟s mean scores on the 

numeracy tests before the intervention, ANOVA was used. To observe differences after the 

intervention on the mean numeracy tests scores, the scores before and after the intervention 

were analysed with a paired sample t-test. For the cognitive and numeracy tests, the effect 

sizes were calculated for every result, because the sample sizes in this study were relatively 

small. To analyse the seven observations of teacher-child interaction in the three preschools, 

the mean scores on the different CLASS items were compared with the use of SPSS.  

 

Results 

Cognitive tests 

Before the intervention, the children of the three preschools scored significantly 

different from each other on the PVTT, which tested English vocabulary F(2, 82) = 22.32, p < 

.05. The effect size of this result was large (r = .60). With the use of a post-hoc test, it became 

clear that Kopanang (M = 15.31, SD = 1.51) had a significant higher score than Tholulwazi 

and Mma-lerato. Tholulwazi (M = 8.20, SD = 1.40) had a significant lower score than 

Kopanang and a significant higher score than Mma-lerato, and Mma-lerato had a significant 

lower score than the Ndlovu preschools (M = 4.09, SD = 2.86 ). There was a significant 

difference between the preschools in their digit recall score, which tested the working 
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memory. F(2, 71) = 19.53, p < .05. The effect size of this result was large (r = .60). With the 

use of a post-hoc test, it became clear that the children of Mma-Larato (M = 13.73, SD = 2.85) 

scored significant lower on this tests than the children of Tholulwazi (M = 19.60,  SD = 2,74) 

and Kopanang (M = 19.81,  SD = 4.76). The children of Mma-Lerato (M = 9.45,  SD = 2.37) 

scored also significant lower on the non-word recall test, which tested verbal short-term 

memory, than the children at Tholulwazi (M = 14.00, SD = 3.74) and Kopanang (M = 13.19, 

SD = 4.01) preschools F(2, 69) = 10.43, p < .05.  The effect size of this result was medium to 

large (r = .48).  

To test the differences in the cognitive skills of the children after the numeracy 

intervention, the Mma-lerato children were tested before and after the intervention. On two of 

the cognitive tests they scored significantly better after the intervention. On the non-word 

recall test, which tested the verbal short term memory, there was a significance difference 

between the two scores of the children t(19) = -3.12, p < .05. The effect size on this result was 

found to be large (r = .60). The mean scores of the children were higher after the intervention 

(M =  9.70,  SD = 2.32) than before the intervention (M = 11.35, SD = 1.90), which means that 

they had more good answers on the test items after the intervention. The children also scored 

significantly better on inhibition after the intervention, which was tested by the Shape Stroop 

test  t(13) = 4.59, p < .05. The effect size of this result was found to be high (r = .79) . Before 

the intervention, the children had a higher score (M = 1.23, SD = .16) then after the 

intervention (M = 1.05, SD = .10). However, on this test the higher the score, the more 

mistakes that were made. The children had significant less mistakes on this test after the 

intervention.   

 

Numeracy tests 

The children in the three preschools did not differ significantly in their numeracy skills 

before the intervention. There was no significant difference found between the three 

preschools in the „numbers and shapes task‟ before the intervention t(2, 46) = .38, p > .05. 

There was also no significant difference found between the three preschools in the „comparing 

quantities task‟ before the intervention t(2, 51) = .39, p > .05. After the intervention, the 

children of the three preschools scored a significant improvement on the numbers and shapes 

task. The children of Tholulwazi had significantly less mistakes on this task after the 

intervention t(8) = 2.70, p < .05. The effect size of this result was found to be high (r = .63). 

The children of Kopanang had significant less mistakes after the intervention t(13) = 2.99, p < 

.05. The effect size of this result was found to be high (r = .67), and also the children of Mma-
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lerato preschool had significantly less mistakes on this task after the intervention t(20) = 6.80, 

p < .05. The effect size of this result was also found to be high (r = .90). The higher the 

scores, the more mistakes that were made. The mean scores were lower on the second 

measurement, indicating that the children made less mistakes in the task after the intervention. 

For the mean scores and standard deviations of this results, see Table 3.   

 

Table 3  

Paired Samples, ‘Numbers and Shapes task’ 

 

 Preschool 

              

Mean        N Std. Deviation 

Std. Error  

Mean 

Tholulwazi Pair 1 Mean Before 1.67         9      .15      .05 

Mean After 1.44          9      .17     .06 

Kopanang Pair 1 Mean Before 1.60        14      .10     .03 

Mean After 1.46        14      .17     .05 

Mma-lerato Pair 1 Mean Before 1.59        21      .15     .03 

Mean After 1.29        21      .18      .04 

 

Teacher-child interaction observations 

The observations of the teacher-child interaction were scored with the CLASS score 

list (Pianta, la Paro, & Hamre, 2006). The 8 items were tested on their reliability and it had a 

Cronbach‟s alpha of  .94, which indicate that it is a reliable scale for testing teacher-child 

interaction (Field, 2005). The scores were analysed by comparing the mean scores on the 

different items during the seven observations. Tholulwazi preschool had, compared to 

Kopanang and Mma-lerato preschool, the highest mean score on every item. Especially on 

positivity and absence of negativity, the mean scores were high. Tholulwazi lowest scores 

were on feedback and language development (See table 4). Kopanang preschool had the 

lowest scores  of the three preschools on 7 items, except on behavior regulation. The highest 

score of Kopanang preschool is on behavioral regulation and the lowest scores are on child-

centeredness and sensitivity (See table 4). Mma-lerato scores high on positivity and absence 

of  negativity. The lowest scores are on sensitivity, child-centeredness and feedback  (See 

table 4). 
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Table 4 

 

Descriptive Statistics, Teacher-child  interaction 

 

Preschools        N Mean      Std. Deviation 

Tholulwazi Positivity  7 6.29  .76 

Absence of negativity  7 6.43  .54 

Sensitivity  7 5.14 1.07 

Child-centered  7 5.14 1.86 

Behavior regulation  7 5.14 1.57 

Learning and  

development 

 7 5.14  .90 

Feedback  7 4.57 1.62 

Language development  7 4.43 1.40 

 

Kopanang 

 

Positivity 

  

7 

 

3.00 

 

1.92 

Absence of negativity  7 4.00 1.41 

Sensitivity  7 3.43 1.27 

Child-centered  7 2.71 2.29 

Behaviour regulation  7 5.00  .82 

Learning and 

development 

 7 4.14 1.46 

Feedback  7 3.71 1.38 

Language development  7 3.71 1.50 

   

 
 

   Positivity  7  5.00        1.16 

Absence of negativity 7  5.00        1.41 

Sensitivity 7    4.00        1.29 

Child-centered 7    4.00        1.41 

Behaviour regulation 7  4.29        1.38 

Learning and 

development 

7  4.57        1.13 

 Feedback 7  4.00        1.63 

Language development 7  4.14        1.57 

 

Figure 1, shows the mean scores during the seven observations of Tholulwazi 

preschool. In the graph, it is clear that Tholulwazi scores higher on teacher-child interaction in 

the last three observations compared to the first observations. Although some items are not 

stable in their mean scores, all the items had the highest scores at the last three observations. 

In those last three observations, the highest scores were on positivity, absence on negativity 
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and child-centeredness. The lowest score in these last observations was on language 

development, although it had made an improvement during the seven observations. 

Figure 2, shows the mean scores of Kopanang preschool during the seven 

observations. During the intervention, Kopanang preschool had the highest mean scores on 

the last two observations on positivity, absent of negativity, sensitivity, child-centeredness, 

learning and development and language development. Behaviour regulation differs every 

observation in the mean score and is very high on the second and sixed observation. feedback 

starts with a high score, then declines and at the fifth observations it starts to improve. At the 

last two observations the feedback scores high again. Also in  language development, the last 

observations has the highest mean score (See figure 2).   

At Mma-lerato preschool, the mean scores on the different items are very unstable and 

different in every observation. The overall highest mean scores are on the items positivity and 

the absence on negativity. There is no stability, improvement or decline in the mean scores of 

the items of Mma-lerato preschool (See figure 3).   

 

Figure 1    

Mean scores on teacher-child interaction, Tholulwazi preschool 
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Figure 2 

 

Mean scores on teacher-child interaction, Kopanang preschool 
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Figure 3 

Mean scores on teacher-child interaction, Mma-lerato preschool 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 
 

In the present study the cognitive and numeracy skills of the children and the teacher-

child interaction were measured, before and after the intervention, to observe improvements. 

With regard to the first aim of this study, the result was not as expected. Before the 

intervention, the children of the three preschools did not differ much on their cognitive skills. 

Mma-lerato preschool children scored significant lower on three tests, which tested the 

working memory (short-term memory) and English language development. However, there 

was no significant difference measured in the other cognitive tests. The lower scores on the 

working memory tests, could be explained by the fact that the Mma-lerato preschool children 

repeat their teachers less than the Ndlovu preschool children. During the observations, it 
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became clear that the children from the Ndlovu preschools, repeat their teachers a lot during 

the classroom activities and that the teachers were stimulating this. Repeating the teacher‟s 

words or other items, is called rote learning. In rote learning, a child is learning and repeating 

sound patterns and the short-term memory plays a role in doing this correctly. It is used in 

educational environments all around the world (Blakemore & Frith, 2006). So it can be 

concluded that by practicing rote learning in the classroom, the short term memory gets 

stimulated. At Mma-lerato preschool this rote learning did not happened often, which could 

have influenced the scores on the two working memory tests.  

On the PVTT, which tested English language development, the three preschools 

differed significantly from each other. Kopanang preschool children scored significantly 

higher than the children on other two preschools. Tholulwazi preschool children scored 

significant lower than Kopanang preschool children and significant higher than Mma-lerato 

preschool children. The children of Mma-lerato preschool had a significant lower score on the 

PVTT compared to the Ndlovu preschools children. The results of the PVTT test, suggest that 

the children of Kopanang preschool know more English words than the children in the other 

preschools. Due to the fact that their teacher is from Swaziland, it is highly possible that this 

is the reason for this significance difference. During the observations, it became clear that this 

teacher speaks much more English with the children compared to the teachers of the other two 

preschools. The teacher of Mma-lerato preschool speaks less English towards the children, 

than the teachers of the Ndlovu preschools. According to Blakemore and Frith (2006), 

language development is stimulated by listening and interacting with adults. So it is highly 

reasonable that the teacher‟s use of the English language, influenced the test results. This 

result indicate that it is beneficial for the children, if the teachers speak more English during 

their preschool years. Moreover because these children have to speak English when they are 

going to attend primary school. Still, the differences between the three  preschools on the 

children‟s cognitive skills were limited. The children did not score significant different on 

attention, inhibition and on another test of working memory. An explanation for this lack of 

difference in cognitive skills, could be that the children were tested with different testers. Last 

year, the teachers tested the Ndlovu children (Van der Raadt, 2010), while in this study a 

Ndlovu coordinator of the nutritional units and preschools, tested the Mma-lerato preschool 

children. Although both, the teachers and the Ndlovu employer, were trained in testing the 

children (Van der Raadt, 2010), this could have influenced the results in cognitive skills. For 

instance, the teachers could have been less strict in testing the children, because they want the 

children to achieve a good score. Another explanation could be that most of the children at the 
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three preschools, were attending the school for only one month. Therefore, the cognitive level 

of the children form the different preschools could be quite similar, because they did not 

experience much preschool education yet.  

With regard to hypothesis of the second aim, no support was found for an 

improvement in cognitive skills of the children from Mma-lerato preschool. After the 

intervention, the Mma-lerato preschool children had better achievements on two of the 

cognitive tests, which tested verbal short-term memory and inhibition. On the other cognitive 

tests, no significant difference was measured, which suggests that the intervention did not 

have a severe impact on the cognitive skills of the children. Though, the higher results on 

inhibition and verbal short-term memory, could be a result of the intervention. Positive 

teacher-child interaction and creative play activities have a positive influence on the 

development of the cognitive functions of a child (Howes & Smith, 1995). Therefore, it is 

possible that the intervention could have influenced these higher scores. However, since the 

children did not had a significantly difference on the other cognitive tests, the improvement 

could also be explained by the fact that the children were attending the preschools for a longer 

period of time in the second measurement. Preschool education is found to be beneficial for 

the cognitive development (Blair, 2002; Van der Raadt, 2010). Because the children were on 

the preschool for four months in the second measurement, this could have made them more 

testable and  more able to control their behavior, which could have influenced the scores on 

verbal short term memory and inhibition. The limited improvement of the Mma-lerato 

preschool children on the cognitive skills, can also be caused by the limited classroom quality. 

The higher the classroom quality, the higher the cognitive skills of the children (Burchinal et 

al., 2000). The classroom of Mma-lerato has a low quality, with 43 children from different 

ages in one classroom and limited educational materials. It is difficult to do child-centered 

activities in such an environment and to have sensitive and positive teacher-child interaction 

(Kontos & Fiene, 1987; Phillipsen et al., 1997). The results of the teacher-child interaction at 

Mma-lerato preschool, during the seven observations, shows that there was no improvement. 

Because positive teacher-child interaction influences the cognitive development of children 

(Howes and Smith, 1995), this could also be the cause for  the lack of improvement in the 

cognitive skills in these children. At last, the short period of intervention could be the cause of 

the limited cognitive improvement in the Mma-lerato preschool children. 

As predicted in the third hypothesis, the teacher-child interaction in the Ndlovu 

preschools was improved during the intervention. However, the teacher-child interaction in 

Mma-lerato preschool did not improve. An explanation for the improvement of the interaction 
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in the Ndlovu preschools, is that the teachers had a teacher-meeting every two weeks. In this 

meeting they would receive feedback about their interaction, with the use of video 

observations. Other studies already showed the positive effects of this kind of teacher 

trainings on the teacher-child interaction (Fukkink & Tavecchio, 2010; Lyon, Gershenson, 

Farahmand, Thaxter, Behling, &  Budd, 2009). So it is highly likely that this was of influence 

on the improvement of the interaction in the Ndlovu preschools. An explanation for the 

unstable teacher-child interaction in Mma-lerato preschool is, again, the lack of classroom 

quality. This made it more difficult to do child-centered activities in the classroom and to be 

sensitive and positive towards the children (Kontos & Fiene, 1987; Phillipsen etl al., 1997). 

Another explanation could be the motivation of the teachers. The teacher of Mma-lerato 

seemed less interested in the child-centered intervention than the teachers of the Ndlovu 

preschools. This lack of motivation and interest can also have influenced of the lack of 

improved in teacher-child interaction. At last, also in this result, the duration of the 

intervention could be of influence on the lack of improvement of the teacher-child interaction 

in Mma-lerato preschool. It is difficult to change the interaction skills of teachers in just four 

months. 

The expectation of the fourth aim was correct. The numeracy skills of the children 

were indeed improved after the intervention. The children scored higher on knowledge of 

counting, numbers, measuring and geometry. Because of the numeracy intervention, including 

the activities and the teacher-meetings, the teachers gave more attention towards numeracy 

activities. The fact that these activities were more playful and child-centered, could have 

influenced the higher test results. According to Hirsh-Pasek and Golinkoff (2008), children in 

a playful, child-centered educational environment do better in tests of mathematics. The 

numeracy activities of the intervention, were more interesting and fun for the children. If the 

interest and motivation of the children to learn mathematics increases, it influences their 

achievements (De Corte, 1995). This finding suggest that the numeracy child-centered 

activities, influenced the numeracy improvement of the children. The improved positive 

teacher-child interaction in Tholulwazi and Kopanang preschool, could also be a cause of this 

improvement in numeracy skills. Prior studies showed that teacher-child interaction is 

important for the academic achievements of children (e.g., Howes & Smith, 1995). Moreover, 

Dobbs, Doctoroff, and Fisher (2003), concluded that for learning numeracy and later 

mathematics, a positive relationship between teacher and child improves the child‟s 

achievements. The above results indicate that it is highly reasonable that the improvement of 

the children‟s numeracy skills is caused by the child-centered numeracy intervention. 
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The overall aim of this study was to improve the preschool quality. The quality is, 

among other things, influenced by the use of educational materials (Pianta, La Paro, Payne, 

Cox, and  Bradley, 2002), and positive teacher-child interactions (Pianta et al., 2005). The 

educational materials were increased in the three preschools and the teacher-child interaction 

was improved in the Ndlovu preschools. This, together with the improvement of numeracy 

skills, indicates that the preschools quality was improved because of the intervention. 

 

Limitations and recommendations 

For the interpretation of the results, there are some limitations about this study that 

need to be considered. First, as mentioned in the discussion, almost all the children who 

participated in the present study only recently started preschool education. Every January, 

new children are attending the preschools. So, when the children were tested for the first time, 

most of them attended the preschool for only one month. When they were tested for the 

second time, they were attending the preschool for four months, which could have influenced 

the results. Second, the preschool teachers could have showed social desirable behaviour 

during the classroom observations. They could have reacted more positively and sensitively 

towards the children during the time they were observed, than during the days they were not 

observed. This is however difficult to detect. Moreover, four months is a short period of time 

to change the interactional behavior of the teachers. Therefore, it would be beneficial to let the 

teachers participate in a long term course, where they learn about teacher-child interaction 

with young children. A training that could be effective for the teacher-child interaction in the 

preschool classrooms, is a training of the Khanya Family Centre, a NGO in South Africa. 

Khanya Family Centre offers a diversity of assistance programmes for employees in the work 

environment, to improve their performance at work. The aim of this training is to train the 

teachers in active listening, accurate responding, showing empathy, etc. (Khanya Family 

Centre, nd.). Because of the influence of the teacher-child interaction on children‟s academic 

achievements, this is something to consider. Third, it is also important to think about the 

teaching style in primary school. When the teaching at the primary schools is far more 

teacher-directive, the children are likely to experience a huge gap when they are going to 

attend primary school. Therefore it would be nice if the teachers of the primary schools could 

be involved in the teacher-child interaction trainings. At least, the teachers at the primary 

schools have to know the way the children were teached in the preschools, so that they could 

anticipate on it. Fourth, the cultural differences in the ideas and values about childcare are 

important to consider. These ideas in rural South Africa differ from the Western ideas of 
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childcare. A child-centered education  is a new view in education, even in Western countries 

(Edwards, 2002).  One must bear in mind that a child-centered education, can cause a gap 

between the school and the home and community environment. If the children experience a 

child-centered education at school and a authoritarian way of childrearing at home and in the 

community, this can be very confusing for them. Parental involvement in the preschool can be 

a way to avoid this gap. The parents will then experience what the children learn at the 

preschools. During parent-meetings, the teacher can explain to the parents what the benefits 

of playful and child-centered education are, and why it is important to do playful numeracy 

learning. 

A general recommendation is to solve the lack of classroom quality at Mma-lerato 

preschool, by establishing two classrooms out of the one they have now. The children can be 

separated according to their age group and the teachers can do age-appropriate activities in 

these two groups. With two teachers and one employer who is cooking and cleaning, this is 

possible and it would be more peaceful and less chaotic for the teachers and the children. 

Because of the limited improvement in Mma-lerato preschool on the teacher-child interaction 

and the cognitive skills of the children, improvement of the teacher-child ratio, would be 

beneficial for the intervention. A second recommendation for the preschool education, is to let 

the teachers use the computers in their classroom more and to let the children do computer 

games involving numeracy. Learning to work with a computer is very important for the 

children, because they probably need it in their future life and work. These computers also 

offers numeracy learning experiences, because there are a lot of computer based numeracy 

games for toddlers. This is important, because children‟s engagement with multimedia in 

crèches and preschools, is an effective way to improve mathematical skills (Weiss, 

Kramarski, & Talis, 2006). Though, the teachers must be taught how to handle a computer. 

This can, for example, be explained by a Ndlovu employer who visits the preschools every 

week and knows how to use a computer. If these computers are going to be used, the children 

would have a lead compared to other children in the community, which can be very beneficial 

for their future career and lives.  

Future research is needed to evaluate the intervention for a longer period of time and 

to measure the  effects on cognitive and numeracy skills of the children. This would give 

more clear results of the influence of the intervention. Also, evaluation after the intervention 

is needed to see if the positive changes will last. Future research also has to focus on the 

literacy development of the children. For instance, a child-centered literacy play-center in the 

preschools, would be beneficial for the development of the children. The preschools already 
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have a lot of books, but they are not used very often. In a study of Dickinson and Caswell 

(2007), it was found that if teachers are trained in given effective literacy lessons, it is 

beneficial for the literacy skills of the children. Future research must also focus on the 

involvement of parents and the ways to improve this. The involvement of parent in their 

children‟s education, is of influence on the academic achievements of the children 

(Bogenschneider, 1997). Also for this child-centered intervention, it is important to involve 

the parents, to decline the gap between the home and school environment.  

To conclude, the intervention had a duration for only four months, which is a short 

period of time to measure possible effects. However the effects that were measured, were 

positive and asks for an expansion and continuation of the intervention. The results of this 

study indicate that the intervention has had a positive effect on the numeracy skills of all 

children and on the teacher-child interaction in the Ndlovu preschools. It is recommended that 

the teachers will continue doing the child-centered activities and positive interaction. In this 

way, the children will start with a higher educational level at primary school, which leads to 

better academic achievements in their educational-career (Reynolds, Temple, & Ou, 2010). 

Ultimately, it will allow them to escape from the poor environment they  live in now.  
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