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South Africa’s high prevalence of malnutrition severely affects children’s well-being and ability to

learn. According to the World Bank, malnutrition is found in households from all spheres of life,

since caregivers are not well informed about healthy food choices and feeding practices. A long-

term solution to the problem is to encourage people to grow food and improve their incomes, but

a quicker solution is to provide health and nutrition education and services to encourage healthy

food choices. This paper describes the development of nutrition education tools (NETs) as part of

a nutrition education programme for primary school children (Grades 1 to 3) from low-income

households in South Africa. The study used the Food and Agriculture Organization’s framework

for nutrition education to develop simple, cost-effective, appropriate and applicable NETs.
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1. Introduction

South Africa suffers from a triple burden of disease, with a prevalence of over- and

under-nutrition as well as HIV/AIDS (Steyn et al., 2006). This situation affects

people’s well-being and quality of life, with direct consequences for the country’s econ-

omic growth, in the form of increased health care costs, and indirect consequences as a

result of the physical effect on children, which is typically poor cognitive function,

resulting in poor attention at school. It is estimated that malnutrition can result in a

loss of 2 to 3% in Gross Domestic Product and should thus be addressed as a matter

of urgency (World Bank 2006:1).

Malnutrition is not confined to poor households: people from all spheres of life may be

ill-informed about food choices and feeding practices (World Bank 2006:10). Food

production and improvement in incomes should of course be encouraged as a long-

term solution, but a more immediate solution is to provide health and nutrition education

and services (World Bank 2006:10), since healthy food choices can make a meaningful

contribution. Dietary recommendations, based on scientific evidence, provide guidance

to such choices (Kris-Etherton, 2004). The persistent incidence of malnutrition indicates

a disparity between dietary recommendations and intake behaviour (Kris-Etherton,

2004). Nutrition education is thus urgently needed to implement structural dietary and

lifestyle changes in long-term food and dietary intake behaviour (Brug, 2004;

Blom-Hoffman, et al., 2004; Houts et al., 2006). Very little research has been done on

the impact of nutrition education programmes in lower socioeconomic populations,

either globally (Swindle et al., 2007:205) or in South Africa.

From 2002 to 2006, various baseline surveys were conducted in the urban areas of the Vaal

region (Oldewage-Theron et al., 2005, 2006; Oldewage-Theron & Slabbert, 2008). The
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results indicated poverty and household food insecurity resulting in poor health and mal-

nutrition, in particular stunting and underweight in children, as well as micronutrient

deficiencies across the life span, which could be exacerbated by the high level of illiteracy

(Oldewage-Theron et al., 2005; Labadarios et al., 2008) and low nutrition knowledge

(Napier & Oldewage-Theron, 2005) in this region. A holistic health intervention pro-

gramme was planned and implemented in the Vaal region from 2007. It included a

number of sustainable community based intervention projects, such as:

. increasing agricultural productivity by encouraging and supporting home gardens to

address the underlying causes of household food insecurity,

. dietary diversification by means of novel product development to address specific

nutritional needs as a result of household food insecurity, and

. school feeding programmes to address micronutrient deficiencies in the children.

Nutrition education was then implemented as an umbrella programme for these projects, to

improve children’s and caregivers’ nutrition knowledge and to empower these commu-

nities to make healthy food choices in future to promote public health (Anderson et al.,

2004; Brug, 2004; Vijayapushpam et al, 2008). This was done by developing, implement-

ing and evaluating a nutrition education programme (NEP). This paper describes the

development of the nutrition education tools (NETs) that formed part of this NEP for

primary school children (Grades 1 to 3) from low-income households in South Africa.

2. Methods

The Food and Agricultural Organization’s framework for a nutrition education pro-

gramme, which provides a logical development process based on scientific principles,

was used to develop the NETs (FAO, 1998). The framework has four phases: (1) prep-

aration, where the nutritional problems and their causes are identified, (2) formulation,

where the objectives, messages and media are developed, (3) implementation, where

the materials are produced, the change agents are trained and the programme is

implemented, and (4) evaluation. The formulation phase is the focus of this paper.

The following sections describe the three components.

2.1 Setting the objectives

An Integrated Nutrition Programme (INP) was developed from the recommendations of

the Nutrition Committee appointed in 1994 by the Minister of Health to develop a nutri-

tion strategy for South Africa. The Committee recommended an integrated approach to

nutrition to replace the fragmented food-based approaches of the past. Within the broader

policy context the INP combines direct nutrition interventions such as nutrition education

and micronutrient supplementation with indirect interventions such as health care and

provision of safe and clean water to address the causes of malnutrition. The mix of inter-

ventions includes service delivery as well as behaviour change aspects (Department of

Health [DoH], 2003). The INP includes nutrition promotion, education and advocacy

as one of a set of strategies to address malnutrition in the South African population

(DoH, 2003; Bourne et al., 2007).

The South African food-based dietary guidelines (FBDGs) were developed to sup-

plement the INP strategy of nutrition education to optimise the nutritional status of the

South African population aged seven years and older (Vorster et al., 2001). For this

reason, the objectives set for the NEP were based on these guidelines.
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2.2 Choosing the messages

Children should be consuming a wide variety of foods: meat, chicken, fish, eggs, dairy

products, fruit, vegetables, cereals and starch-containing foods (Bowley et al., 2007).

The South African FBDGs recommend that children enjoy a variety of meals, but

since they do not mention quantities Briend (2007) suggests that families may underes-

timate what is really needed. It was therefore decided to include in the messages in the

educational materials not only the five food groups but also the required number of daily

servings. Personal and food hygiene advice were also included, since in developing

countries food may be contaminated by polluted water running onto agricultural lands

and vegetables, by insects and rodents, and by children playing in polluted environments

(Ehiri & Prowse, 1999). The World Health Organization reported that 1.8 million people

died in 2005 from diarrhoeal diseases caused by unsafe food and water (WHO, 2007).

2.3 Media choice and design

A pilot study was undertaken during March 2007 to identify the nutrition education prac-

tices and needs in the Vaal region. A questionnaire was developed to elicit information

about nutrition education practices in the schools, the grades in which nutrition education

were included as part of life skills training, the types of resources available for nutrition

education, where nutrition knowledge was obtained and what the nutrition education

needs were in terms of knowledge, tools and other resources. The questionnaire was

developed specifically for the life skills teachers and tested for equivalence reliability

(Cronbach’s alpha). Completed questionnaires were received from 29 primary school

teachers in a purposive sample of English medium of instruction primary schools in

the Vaal region. Almost all of the teachers (27) said that nutrition formed part of the

Life Orientation syllabus; however, just over half of them (17) said that only 30 to 60

minutes per week were allocated for this. No nutrition education resources or tools

were available and most of the teachers recommended the use of these as appropriate

educational tools for primary school children in all grades where English is the

medium of instruction, with 22 saying they would like activity books, 20 wanting card

and board games, and 19 wanting puzzles.

A text and activity book for children aged seven and above, as well as a board and card

game and a food puzzle to supplement the book, were thus chosen as tools for this study.

The first step in the development process was an extensive literature review and retail

investigation by means of internet searches and visits to shops selling computer software,

books and educational toys, to determine the availability of different types of NETs

available on the market, both imported and local.

The second step was to determine the content of the NETs, on the basis of the South

African FBDGs, and write the text to meet the objectives or learning outcomes in

easily understood English.

The third step was the technical presentation of the NEP material. Graphic designers

were consulted to assist with the drawings and the layout of the NETs. Once prototypes

of the NETs had been developed, a registered dietician verified their scientific accuracy

and a language editor proofread them for linguistic accuracy. A specialist from the

Department of Visual Arts and Design at the Vaal University of Technology tested the

drawings and images for visual representational latitude (comprehensibility and clarity

of the images and text used) on a group of 48 primary school children (Gaede &
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Oldewage-Theron, 2007:5–6). A teacher resource book giving the answers to the work-

sheets and instructions on the classroom activities was also designed as part of the NETs.

In the final step all the recommendations of the various consultants were addressed, 100

copies of all the NETs were produced, and provisional patents were registered for the

board game and food plate puzzle.

Ethical approval was obtained from the Medical Ethics Committee for research on

human beings at the University of the Witwatersrand (M080931 and M080365). All

field work was conducted according to the South African Medical Research Council

ethics guidelines for research on humans.

3. Results and discussion

Research has shown that dietary habits in childhood have a direct impact on growth,

development and the prevalence of disease throughout the life cycle. Healthy eating

habits should thus be established during childhood (Anderson et al., 2004:650; Sharma

et al., 2008:362). Children can be taught about nutrition from an early age. Matvienko,

for example, shows that children as young as six and seven years can be empowered to

make more healthful food choices through food and nutrition education (2007:284).

The specific learning outcomes formulated by the researchers for the NETs were as

follows. Children were to be able to

. recognise and understand the South African FBDGs;

. identify the five food groups, their function in the diet and how to combine these food

groups into a balanced meal;

. identify the sources and know the functions of the various nutrients, including macro-

and micronutrients, in the body; and

. understand how to practise sound personal and food hygiene.

The literature and retail investigation showed that a number of NETs were available in

overseas countries such as the United States, but would be very expensive to import. Fur-

thermore, the nutrition content in these NETs would not be applicable to the South

African context since the US dietary guidelines are different in the US, and some of

the food items included in the US NETs would be unfamiliar to children in South

Africa, such as pretzels, and also some of the terminology, such as ‘French fries’ for

‘chips’. No NETs were available in any of the South African retail stores and bookshops,

and no research was found in which any NETs had been developed specifically for

children in South Africa.

A variety of teaching methods and communication tools such as classroom discussions,

worksheets, plays, posters, games and computer-based materials have been developed

that can be used in nutrition education (Vijayapushpam et al., 2008:108). Although stu-

dents today relate well to computers in the learning environment (Schroeder, 1993),

research has found no significant differences between the effectiveness of classroom-

based and computer-based methods (Raghunatha et al., 2007). However, neither type

of material was available for nutrition education in South Africa. Keeping in mind the

Vaal region’s high rates of poverty (Oldewage-Theron & Slabbert, 2008) and illiteracy

(Oldewage-Theron et al., 2006), and the teachers’ responses to the pilot study question-

naire, an affordable and simple text and activity book with a supplementary card and

board game was developed to fill the gap.
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The book contains theoretical information, with supporting illustrations on food groups,

the South African FBDGs and hygiene, and activities such as colouring in, matching

pairs, word searches and crossword puzzles to reinforce the scientific content. It has

four chapters: chapter one introduces basic nutrition, food groups and portion sizes;

chapter two explains the functions of the various nutrients in the body and describes

food sources; chapter three lists the South African FBDGs and discusses hygiene; and

chapter four contains the activities. There are worksheets are at the back of the activity

book. The visual representation latitude results indicated that the images and text used in

the activity books and supplementary NETs could be used for children from Grades 1 to

3. It was assumed that if children in these grades could understand the messages and

images, then so could children in the higher grades. These NETs could therefore be

used in the life skills training programmes as entry level nutrition education, since

they cover the basics of nutrition. Once the teachers have worked through the activity

book they will have to resort to other resources for more advanced nutrition education.

The text and activity book was further supplemented by a card game with 24 cards and a

board game, which reinforce the content of the book. Each card in the card game has an

image and message on one side and the letter of the alphabet that matches the image on

the other (Figure 1). Two sets of cards are packaged together in a small box.

The board game, called ‘Slides and ladders’, is played on a board with a zigzag pattern of

42 blocks. The game starts at the bottom left-hand corner and finishes in the ‘winner’

square at the top. Some blocks carry a nutrition message, either ‘good for you’ or ‘not

so good for you’. A ‘good for you’ message takes the player up a ladder; a ‘not so

good for you’ message sends the player down a slide. Supplied with the game are a

dice and four plastic counters in different colours (Figure 2).

The food plate puzzle was developed to teach the children about balanced meals in terms

of food groups and portion sizes. The puzzle is in the form of a plate with the various

food groups printed on it in different colours (e.g. brown for starchy foods, red for

protein-rich foods, yellow for fat, white for dairy food items, and green for the vegetable

and fruit groups) and marked with the portion sizes appropriate for each food group.

Puzzle pieces representing the food groups are included for the children to build a

variety of plates of food. This can teach them to exchange different food items in the

food groups (Figures 3 and 4).

Figure 1: Examples of cards
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Research has shown that since most children spend a large proportion of their time in

school, school-based nutrition education can be successful (Gross & Cinelli,

2004:793; Wechsler et al., 2000:s121). Mukoma & Flisher (2004) believe it is possible

to integrate health promotion into the school curriculum and policies successfully. Inter-

nationally, school health programmes are increasingly embracing a holistic approach to

health promotion, adopting the WHO’s 1986 ‘health promoting school’ initiative, aimed

at making schools part of the eco-holistic approach to health (Mukoma & Flisher, 2004).

Figure 2: Board game
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Significant improvements in knowledge and behaviour were observed among children who

participated in a classroom experiment using NETs, involving teachers in a Zambian

school (Sherman & Muehlhoff, 2007:341). The NETs developed in the present study

will employ the teachers as change agents for the implementation of the programme.

The activity books were designed so that teachers could be trained to explain the basic

nutrition guidelines to the children using the information supplied in the book. The children

should then be guided through the activities so that learning can take place while having

fun. The teacher resource book supplies the necessary support for the teachers.

Figure 3: Food plate puzzle board

Figure 4: Examples of food puzzle pieces
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Auld et al. (1998:268) state that one of the essential elements of a successful school-

based NEP is culturally relevant content presented in an active and entertaining way.

The games and activities in the NETs are intended to make the nutrition learning experi-

ence enjoyable. The South African FBDGs were considered appropriate for inclusion

since they had been specifically tested in South Africa for comprehensibility and cultural

acceptability, affordability and sustainability, among other things (Vorster et al., 2001).

The role of NETs is also central to the success of a nutrition education programme. They

should be simple and cost-effective and it is recommended that children should be able to

take them home (Sherman & Muehlhoff, 2007:341). The text and activity book and

games described here are small enough to fit in any school bag and light enough to carry.

4. Conclusions and recommendations

South Africa is a developing country with limited resources available for prevention of

public health problems such as malnutrition, which is found in a large proportion of its

population, particularly children. Very little research has been done on nutrition edu-

cation as a means to improve the nutritional status of South African children and this

is one of the first studies that focuses on the development of simple, cost-effective, appro-

priate and applicable nutrition education tools that can be implemented as part of a NEP

for primary school children aged seven and above. It has the potential to empower them

with knowledge and skills to make healthy food choices for future health that could result

in productive workers and benefit the economy of the country.

The NETs described in this paper will, however, be validated in an experimental field test

for ease of use, comprehensibility and acquisition of knowledge in primary school chil-

dren, including ages eight to 14 years, as well as for teachers. The results of the test will

be used to revise and finalise the NETs before publication and implementation into a

large-scale NEP where they can be tested for effectiveness before national rollout.
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