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Abstract 

In a previous study by the lead authors of this article, primary school children’s ‘actual’ food 

consumption behaviour was investigated. Results indicated that most children’s lunch-boxes 

contain an over-representation of food groups high in fat, sodium and sugar, and an under-

representation of fruit and vegetables. This follow-up study examined children’s awareness of 

healthy food choices and investigated which food groups’ children would choose when 

constructing a lunch-box, if given free choice of its content. They were then asked to 

construct an ideal ‘dream’ lunch-box and a ‘healthy’ lunch-box. Results indicated a 

significant difference in the fruit and vegetable content between both lunch-boxes, illustrating 

that children understand that fruit and vegetables are healthy, but that they do not necessarily 

translate this knowledge into behaviour.  

Keywords: School nutrition, lunch-box analyses, visual research methods, healthy food, junk 

food. 
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Introduction 

International studies have indicated that there is an overall decline in fruit and vegetable 

consumption among school-aged children – particularly during the school-time period 

(Cullen, Eagan, Baranowski, Owens & de Moor, 2002; Weber-Cullen &  Zakeri, 2004). One 

study identified that of their study population, 10% of school-aged girls and 19% of boys had 

not eaten any vegetables in the week prior to their survey – and that over 50% of each group 

had not consumed a ‘whole’ fruit daily (Sylvestre, O’Loughlin, Gray-Donald, Hanley & 

Paradis, 2007). There is a worrying trend away from fruit as a natural product towards fruit 

substitutes as a snack, i.e. nutritionally-dense fruit bars with added sugars (Sanigorski, Bell, 

Kremer & Swinburn, 2005). This reflects the knowledge that most children view eating as a 

way to satisfy hunger rather than as a means to maximise health while at school (Livingstone 

& Robson, 2000). Given that approximately one-third of the total nutritional intake of 

schoolchildren between the ages of 5-15 years is consumed while they are at school (Bell & 

Swinburn, 2004), it is important to target, measure and evaluate this matter. 

Some studies have investigated the nutritional status of food in lunch-boxes prepared for 

children. Barton’s (2000) study was designed to explore the extent to which a teaching 

session on healthy nutrition given to a group of 10-11-year olds, would change the contents of 

their lunch-boxes - pre-intervention and post-intervention. A Korean study that compared the 

lunch-box calorie-ratio content of middle-school girls in rural and urban areas, revealed that 

calorific values were less in rural children compared to their urban counterparts (MiRan, 

HeeSook, SookBae & YounSoo, 2002). Warren and colleagues (2003) investigated the ‘food 

recall’ two hours after consumption of 5-7 year-old schoolchildren, and compared those that 

ate packed lunch-boxes with those that ate provided school lunches.  

In recent years and in line with the national and international situation, New Zealand’s health 

policy, particularly at governmental level, has sought to identify strategies to overcome the 

common dilemma of reduced fruit and vegetable consumption in children’s overall diets 

(Ministry of Health 2003, 2005, 2006). However, more recently childhood nutrition studies 

are finding that policy directives do not appear to be impacting as envisaged (Walton, Waiti, 

Signal & Thomson, 2010; Dresler-Hawke, Whitehead & Coad, 2009). For instance, despite 

increased awareness of “5+-A-Day” due to Ministry of Health campaigns in New Zealand 

(Education Review Office, 2008), the recommended servings of fruit and vegetables are 

currently present in only a third of the food in lunch-boxes consumed daily by children 

(Dresler-Hawke, et al., 2009).  

The aim of this paper was to determine the proportion of fruit and vegetables that were 

voluntarily and selected, given a hypothetical choice, in children’s ‘dream’ versus ‘healthy’ 

lunch-boxes. This follows on from a previous study that investigated primary school 

children’s ‘actual’ food consumption behaviour (Dresler-Hawke, et al., 2009). The collected 

data represented in this paper is from phase one of a larger project that intended to represent a 

snapshot of the children’s food knowledge, choices and consumption behaviour. Phase two 

consisted of peer-group interviews which established the common themes of perceived risks 

in fruit and vegetables consumption for children. Phase three utilised a visual self-

documentary technique to record personally their actual fruit and vegetables consumption 

patterns. The children were given disposable cameras to capture their fruit and vegetable 

intake on a typical day. These data are currently being analysed. Overall, the combination of 

different types of data from this research will generate new insight into the barriers, as well as 

generating models of children’s experience in consuming fruit and vegetables. 
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Method 

Sample 

The data was obtained by surveying 1184 primary school children. The survey was conducted 

in eight different urban primary schools (age ranges from 5-11 years), in the Manawatu 

Region of New Zealand. The schools were randomly selected from a Ministry of Education 

decile-rating (socio-economic status) list to represent a broad socio-economic spectrum. In the 

first instance, the School Principals were telephoned to obtain consent. There were 337 

children were from the lower deciles (deciles 1, 2 and 3), 284 children from the medium 

deciles schools (deciles 4, 5 and 6) and 563 children from the high-decile schools (deciles 9 

and 10) who participated in a school-wide survey. The amount of checklists obtained from 

each school varied, according to the size of each school and the corresponding size of classes.  

At least one class from each year (years 1-6) were selected from each school. The numbers of 

children in each class ranged from 4-27. 

 

Selection of food items 
The items included in this survey represented the 40 most common food items from the 

lunch-box survey data gathered in the lead authors’ lunch-box survey (Dresler-Hawke et al., 

2009). A supermarket visit confirmed the seasonal availability of fresh produce selected for 

the checklists, and items not on sale were not included. Eight fruits (apple, banana, grapes, 

kiwifruit, mandarin, pineapple, raisins, and strawberries) and four vegetables (celery, 

cucumber, carrots and tomato) were included. The remaining 28 food items included a range 

of typical lunch-box items such as sandwiches, wraps, yogurt, baked goods, snacks, sweets 

and junk foods. These items were depicted in generic form in order to represent a range of 

types, for example Chippies covered Crisps, Burger Rings, Pringles, Twisties and the like. 

 

Development of checklists 
Checklists contained instructions, 40 food icons and two blank spaces. Food items were 

arranged in alphabetical order. Each icon had a square coloured background, a generic white 

silhouette of the food item and a text label. Icon designs emphasised key characteristics of the 

food items, such as the white pulpy centre and pips of a kiwifruit. Icons were used to ensure 

reading barriers were not a factor, and the text labels were used as reinforcement. It was 

explained to the children that they should pick the icon that most closely represented their 

preferred food items. If none of the icons represented the food item the children wanted, they 

were encouraged to write it into either of the two blank spaces. 

 

Development of food charts 
A series of food charts were used in combination with the checklists. The food charts took the 

form of large size posters. These included photographic images of food examples that were 

accompanied by the corresponding food icon found on the checklist. Food charts were colour 

coded as above. Individual food charts contained a range of images as appropriate for each of 

the 40 food items, for example the apple chart pictured a range of different coloured apples.  

Images were obtained from free image libraries on the internet, supermarket brochures, and 

personal photography. 

 

Data Collection 
This research consisted of two interrelated exercises: the children were asked to construct a 

‘dream’ lunch-box and a ‘healthy’ lunch-box. Food charts were laid out on the tables for 

children to walk around to view. Children were provided with a checklist and asked to tick 

icons that represented the food items they would wish to be in their lunch-box. In the ‘dream’ 
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lunch-box’ exercise, the children were first given red pens and asked to tick up to six items 

representing their ‘dream’ lunch-box. They were given this statement “If you could have 

anything you like, what would you choose for your lunchbox”. The concept of ‘dream’ was 

described to the children as being perfect or ideal, that is, a lunch box that they would create if 

all food types were available to them. Children were encouraged to choose items they would 

be happy eating regularly and liked the most. In the ‘healthy’ lunch-box exercise, the children 

were then provided with a blue pen and asked to select up to six items representing a ‘healthy’ 

lunch-box. The concept of healthy was defined as being good for you - that is good for your 

body, nutritious, good for strength and growth.  In both exercises the children were 

specifically instructed to only select food items that they would eat and not throw away in the 

waste bins. This study is concerned with the voluntary consumption behaviour of children, the 

methodology was appropriate as it enabled freedom of choice, eliminated literacy issues, was 

easy for children of a young age to use/understand and working with pictures made it a ‘fun’ 

exercise. 

 

The parents were provided with information via two routes. Firstly, it was posted in the 

school newsletter and, secondly, each child was provided with an information sheet to take 

home explaining the nature and intent of the study. Parents were offered the opportunity to 

contact the school administrator if they did not wish to participate. Only 2 parents declined. 

Part of the information stated that the research was not intended to scrutinize individual 

children or individual schools, but collected as broad anonymous food-based data. 

Demographic data was also not sought, i.e. children’s gender or ethnicity.  

Results  

The study with the checklist aimed to explore children’s willingness to eat fruit and 

vegetables if they could exercise free choice, as with the situation of their ‘dream’ lunch 

boxes. The results showed that 57.7% of the children would voluntarily eat one fruit or 

vegetable and 29.5% would eat two fruits or vegetables for lunch. Furthermore, the children 

understood the importance of having fruit and vegetables in their healthy lunch-box. Results 

showed that 95.4% of children selected fruit and vegetables in their ‘healthy’ lunch-box 

compared to only 57.7% who selected fruit and vegetables in their ‘dream’ lunch-box. There 

was a significant difference in the amount of fruit and vegetables selected for the ‘healthy’ 

lunch-box (M=3.69) when compared to dream (M=1.04) t(1184)=43.62, p=.000. The 

differences in individual fruit and vegetables are presented in Figure 1.  

 

 
  

         Figure 1. Comparison of fruit and vegetables selected in dream and healthy lunch-boxes 
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With a careful examination of the food items, strawberries and apples were the only two fruit 

or vegetable food items to appear in the top 15 choices for the ‘dream’ lunch-box. In contrast 

all fruit and vegetable foods were selected in the top 15 for the ‘healthy’ lunch-box, with the 

exception of raisins that appeared at 26
th 

on the list. Furthermore, the top four items chosen in 

the ‘dream’ lunch box were in the bottom five items of the healthy lunch-box (Chocolate, 

Chippies, Donuts and Lollies). The results showed that children have good knowledge that 

fruit and vegetables are healthy, but conversely that fruit and vegetables may not be their 

preferred lunch-box items. 

Table 1. Top fifteen food items selected in the healthy and dream lunch-boxes 

 Dream Lunch-box   Healthy Lunch-box 

1 Chocolate bar 56%  1 Apple 56% 

2 Donut 43%  2 Strawberry 49% 

3 Lollies 42%  3 Banana 45% 

4 Chippies 33%  4 Pineapple 41% 

5 Strawberry 28%  5 Carrots 37% 

6 Pizza 27%  6 Grapes 36% 

7 Muffin 27%  7 Sandwiches 33% 

8 Cookie 22%  8 Mandarin 33% 

9 Biscuits 22%  9 Kiwifruit 26% 

10 Rollup 21%  10 Yoghurt 21% 

11 Cake 20%  11 Cucumber 15% 

12 Pie 20%  12 Wraps 14% 

13 Popcorn 17%  13 Tomato 14% 

14 Fruit strings 16%  14 Cheese 12% 

15 Apple 14%  15 Celery 11% 

Discussion 

The results of this study are consistent with the existing literature reporting positive effects of 

general nutrition education programmes in schools (Warren, et al., 2003; Hyland, Stacy, 

Adamson, & Moynihan, 2006). The results indicate that the children have a good 

understanding of the educational messages about the importance of fruit and vegetables. 

However, they do not necessarily translate this knowledge into behaviour. Previous 

researchers (Kollmuss & Agyeman, 2002; Sligo & Jameson, 2000; Hornick, 1989; Rimal, 

2000) have explored the knowledge-behaviour gap in a variety of areas, including health and 

education, consumer affairs, housing, welfare programmes, and recreation. Hornick (1989) 

explains the knowledge–behavior gap: “The central theoretical problem in the field of 

purposive communication is explaining the gap between knowledge and behavior” (p. 113). 

Transmitting information is the first stage of the process and this can be achieved with 

moderate success. However, achieving behaviour from knowledge is more difficult. For 

example, Kollmuss and Agyeman (2002) argued only a small fraction of pro-environmental 

behaviour can be directly linked to environmental knowledge and awareness. Sligo and 

Jameson (2000) also confirmed a gap between receiving information and acting on 

information, and found that cultural sanctioning was essential for behaviour change when 

promoting cervical screening among Pacific Island women. One of the major results from this 

current research showed a gap between knowledge and behaviour in children’s fruit and 
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vegetables preferences and actual consumption. More research is needed to draw on different 

areas of marketing which may help in our understanding of the transfer of knowledge into 

behaviour, not only as a problem with fruit and vegetables consumption in children, but a 

broader social marketing issue.  

It is noteworthy, interventions to improve good nutritional habits in children are known to be 

more effective at school ages when their food habits and preferences are still forming (Petrillo 

& Meyers, 2002). For instance, specific introduced curriculum sessions on fostering health 

eating are known to significantly improve the frequency of fruit and vegetable intake 

(Freeman & Bunting 2003; Contento, Koch, Heewon Lee, Sauberli & Calabrese-Barton, 

2007; Powers, Struempler, Guarino, & Parmer, 2005). In one randomised trial, a direct 

education nutrition intervention by teachers showed significant uptake of fruit (47% increase) 

and vegetable (58% increase) consumption, with a large decrease in sugar and fat-laden snack 

foods (Panunzio, Antoniciello, Pisano, & Dalton, 2007). 

The influences on children’s choices of fruit and vegetables are as complex as the barriers to 

their eating. Another layer of explanation is needed to understand the dynamics of action and 

lack of action in fruit and vegetable consumption. Therefore, peer-group interviews were 

conducted to examine the common themes on which children base their fruit and vegetable 

consumption decisions and to identify the factors in the creation of the knowledge-behaviour 

gap. Additionally, opportunities arose to assist children to learn about fruit and vegetables and 

to extend their enjoyment of fruit and vegetables, i.e. establishing a school fruit and vegetable 

garden, class experiments like blind tastings of different fruits and vegetables and asking 

children to describe their experiences (good or bad) as class stories or poems. 

A further consideration is to identify broader recommendations. The Council of Europe, in 

collaboration with the WHO and through the Health-Promoting Schools Network, advise that 

schools should actively revise their nutrition policies to investigate existing food services or 

implement new ones above and beyond usual curricular-driven activities (Mickkelsen, 

Rasmussen & Young, 2005). Therefore, interventions within and outside the immediate 

school vicinity might include targeting shops close to schools, lunch-boxes, vending 

machines, cash cafeterias and canteens, ‘tuck shops’ and other kiosk-type outlets. Other 

schools-based interventions could include innovations such as Food Clubs, fruit-only ‘tuck 

shops’, after-schools projects and competitions based on nutrition (Blades, 2003; Hyland, et 

al., 2006; Moore, Paisley, & Dunnehy, 2000; Moe, Roberts & Moore, 2001). Many of the 

schools surveyed enforced a fruit/vegetable-only policy for the morning break period 

(Dresler-Hawke et al., 2009). 

Conclusion 

Effective nutritional interventions in children require an increased understanding of the 

determinants of fruits and vegetable consumption at school, so that the barriers and facilitators 

for higher consumption can be identified (Sylvestre, O’Loughlin, Gray-Donald, Hanley & 

Paradis 2007).  The central goal is to explain, predict and influence healthy eating behaviour 

in children. This present study adds to that “clarion call” for further understanding on these 

matters but, at the same time, offers further unique insight into the knowledge and behaviours 

of schoolchildren when selecting and consuming fruit and vegetables – especially whenever 

they are given a degree of autonomy and choice.  
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