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Abstract 

This paper studies the impact of garden based nutrition education as a method to teach 

nutrition education to change food preferences in adolescents aged 10-14 years. This 

intervention is motivated by the need to change junk food preferences in adolescents in order 

for them to develop a habit of healthy eating as an adult. The paper uses an intervention 

approach that lasted for 6 weeks and draws its sample from two schools in the Urban areas 

of Chennai. 249 students participated from PSBB school that caters to students from a lower-

middle income families. 112 students participated from TSA school that caters to students 

from upper middle income families. However, the intervention took place only in PSBB and 

the observations made from TSA were mainly to compare the demographics, knowledge 

level and parent-child relationships between the different households. The results show that 

garden based nutrition education has led to students decrease their preference for junk food 

during the time of intervention by 8%. The concept mapping and essays show that students 

have understood almost all the topics covered in the sessions starting from impact of 

urbanisation, increasing consumerism, junk food consumption to the implications on health 

and families affordability to healthy and nutritious food. The results also show that 

knowledge on food pyramid significantly increases individuals preference for fruits and 

vegetables by 0.04 percentage points, if they are taking independent decisions. But knowledge 

on gardening significantly decreases their preference for fruits and vegetables. Also 

adolescents have a positive influence from social media advertisements as they increase 

preference for fruits and vegetables significantly by 0.34 percentage points. There is also 

difference in knowledge and parent-child relationship levels between PSBB and TSA school. 

Students from TSA showed more awareness in topics concerning nutrition and gardening. 

Parent involvement in child’s eating decisions was however similar. 
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Relevance to Development Studies 

Nutrition and health education are crucial aspects of a child’s growth. Parents, teachers, 

friends and society influence an individual’s dietary habits and shape their choices and 

preferences. Thus, in order to develop a healthy eating attitude and increase the preference 

for fruits and vegetables as an adult, the attitude for it has to be developed as an adolescent. 

Using social cognitive approach and making adolescents self-aware of the ways to practice a 

healthy diet and the reason to maintain a healthy lifestyle will empower and motivate them 

to change their behaviour. A policy that supports schools to follow a practical approach in 

teaching of health and nutrition education, with the help of interventions like garden based 

nutrition education, will go a long way and could positively be a step towards taking 

preventable measures to delay the early onset o non communicable diseases.  

 

Keywords 

Nutrition and gardening knowledge, Parent-child relations, Children eating behaviour, Non-

communicable diseases 



 

 

  

CHAPTER 1 - INTRODUCTION 

India like a number of other developing countries is beginning to experience a double burden of 

disease – that is the effect of both communicable and non-communicable diseases. The rising rate 

of NCDs is predominantly caused by sedentary lifestyle habits, unhealthy diet, increased 

consumption of alcohol and tobacco. The influence is more prevalent amongst urban educated 

and wealthy communities of the population and the disease that used to occur by the age of 60 is 

now more prevalent among 35-40 years old people (WHO 2018). India is also becoming the next 

diabetic capital of the world and according to (WHO 2018), diabetes caused 71% of the 7 million 

deaths worldwide in 2016. Earlier, the condition of NCDs were highly prevalent in the developed 

country as they went through a transition in traditional dietary habits. However, with rapid 

globalization developing countries like India have also seen increase in NCDs due to the adverse 

changes in life style and food habits, where people are more inclined to easily available “junk” 

foods rather than traditional foods.   

Malnourishment is a condition that occurs when the body lack some of necessary nutrition 

or have excess of unwanted nutrition (Calories). In order to have people consuming healthy food, 

they must have the access to it and be able to afford it. This is relevant to a new paradox on 

malnutrition described by Tanumihardjo et al. (2007), that links poverty, food insecurity and 

malnutrition with obesity. People living under these circumstances try to meet their basic nutrient 

requirement by resorting to the cheapest source of energy giving food fatty and oily junk food, 

thus making them malnourished again. 

While unhealthy food choices remain as one of the main causes NCDs in India; in order 

to delay/ prevent the onset of NCDs, it is important to develop the attitude at an early childhood 

to maintain a healthy lifestyle and consume more traditional food with high intake of fruits and 

vegetables than fast food. A behavior altering intervention that goes beyond nudging is required 

to make adolescents develop such healthy eating habits. According to the literature [O’Brien and 

Shoemaker (2006); Parmer et al. (2009)] knowledge, accessibility and preferences are important 

choice altering mediums in adolescents that motivates and incentivises them to consume more 

home-grown fruits and vegetables.  

As adolescents spend majority of their time in school, it is perhaps the most effective place 

to teach health and nutrition education and to monitor/correct their eating habits. Social Cognitive 

Theory is relevant to increase student’s knowledge on nutrition and preference for fruits and 

vegetables. This theory postulated that by teaching students about nutrition and engaging them in 

a positive environment to practice a healthy behaviour, their confidence and self-efficacy can be 
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improved. Thus, implementing Garden-based nutrition education in schools may enhance 

knowledge, experience and accessibility for fresh fruits and vegetables.  

This paper builds on the existing literature and focuses on whether Garden-based nutrition 

education increases the preference for fruits and vegetables in adolescents from Chennai, India. 

This paper is set in the capital city of Tamil Nadu, one of the four southern states, that also ranks 

second highest in the country for diabetes prevalence. Methodologically, the paper uses convenient 

sampling technique to identify two schools from the urban part of the city. To understand if there 

is any difference in knowledge/awareness levels about nutrition and gardening or parent-child 

relationship related to eating preferences or child eating behaviour between families from a lower-

middle income and higher income, two schools that cater to these different income backgrounds 

were chosen. The first school, Padma Subramaniya Bala Bhavan Matriculation Higher Secondary 

School, caters to students from a lower-middle income background. The intervention was 

conducted only in this school. A total of 249 students (130 in treatment and 119 in control) 

participated. The Schram Academy was the second school that caters to students from upper 

middle income and higher income families and 112 students participated from here.  

 

1.1  BACKGROUND – CHANGING FOOD HABITS AND 
RISING RATES OF NCDs 

A 21st century problem is the rising rates of Non Communicable Diseases (NCD) (also known as 

life style or sitting diseases) which arises mainly amongst the urban population. People are trapped 

under sedentary life style habits which provokes a very unhealthy lifestyle. As a result, the rate of 

cardiovascular diseases, cancer, chronic obstructive pulmonary disease and diabetes is steadily on 

the rise. There is sudden influx of awareness and concern regarding this issue since, an average age 

of the onset of these diseases used to be 60 years or above but in recent times it has fallen down 

to 35-40 years, thereby increasing the number of premature deaths between the age 30-69 years. 

According to the WHO, life expectancy rates has gone up by 11 years and on an average a male’s 

average life expectancy is 67.4 years and for a female it’s 70.3 years, giving India world ranking of 

125 (WHO 2018). But with the given scenario, if the rising life expectancy rates are impaired with 

QALY and DALY altering diseases then the quality of life is seriously at stake now as people are 

exposed to longer duration of illness. NCDs like diabetes was a cause of 71% of the 7 million 

deaths worldwide in 2016 and it is because of unhealthy diet, lack of physical activity, prolonged 

consumption of alcohol and tobacco, changing work style patterns and an unequal societal status 

faced by different genders (WHO 2018). It used to be a developed country problem, but recently 
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it has become very common in South Asian developing countries. For a developing country like 

India, this has become a dual burden, as the country have to fight against both Communicable and 

Non communicable diseases. India currently has 72 million diabetic people and is estimated to 

have 80 million by 2025, thereby becoming the next diabetic capital of world (IDF 2017) 

India is culturally rich and has a diverse heritage. It is reflected in people’s staple food and 

consumption pattern. The population as such has undergone drastic transitions in ecological 

relationships forcing changes in diet and physical activity and thereafter affecting disease patterns 

as well (Uusitalo et al. 2002). It is important to acknowledge the changes as it has been creating 

some rigorous alterations in our lifestyle. Earlier people were mostly engaged in manual labour like 

agriculture, construction etc, and now the work pattern has shifted to a more sedentary and 

mechanised style in IT industries and finance sectors.  The rapid pace of urbanisation is creating 

more opportunities, but it has also congested the city spaces and started to occupy bigger portion 

of people’s lives. People lead a fast-paced life striving to achieve financial and economic stability 

by overlooking the need to maintain a health-life balance.  

Ostensibly the main drivers of this change are urbanisation and globalisation. The 

condition of delayed industrialisation and unequal reach of globalisation to everyone in the country 

has reformed the demographic, socioeconomic, health behaviour and environment situations 

(Reddy et al. 2005; Manjrekar et al. 2014; Oommen et al. 2014). To understand these transitions, 

it is also important to know how the markets have transformed as a result of consumer culture 

interacting with globalisation. Eckhardt and Mahi (2012) have rightly pointed out the way India 

has been going through a period of shifting consumer ideologies from a very traditional, socialist, 

agrarian economy to a more global, capitalist, technology focused one. One of the biggest 

challenges of rapidly expanding markets is consumerism, which has led to increasing tensions 

between the desire to consume more and the actual economic ability to do so (Layton and 

Grossbart 2006; Eckhardt and Mahi 2012).  

Speaking of expanding markets, the one industry that has been showing rapid-constant 

growth in India is the fast food sector. Seeing it’s potential to generate revenue, the government 

has relaxed the regulations and allowed 100% Foreign Direct Investment (FDI) in trading of food 

products. Even in the global market, Global Fast Food Restaurants have made a significant 

establishment since the last 5 years despite being battered by a weakening global economy and 

increasing consumer awareness on unhealthy diet hazards. According to the national restaurants 

association of India (NRAI) 2010 report, the fast food industry in India was estimated to be            

Rs 6,750 crores (851.96 million euros ) - Rs 8,000 crores (1009.65 million euros)   (Anitharaj 2018). 
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The primary reason is the changing gender roles in urban India that has positively allowed females 

to work and take up financial responsibilities. But this leaves them no time to prepare a healthy 

fresh cooked meal and with majority of the household having double income earning members, 

they are not limited by any affordability issues. As the disposable income increases, families do not 

hesitate to spend on take away or home delivery food like Swiggy and Uber eats, which is time 

efficient. With all the brands trying to ingrain how healthy and hygienic their food is, people are 

more attracted to try out new eateries and brands. This has led them to develop an attitude to 

spend their time and energy on something else productive rather than spending time in the kitchen. 

While these are the major micro economic factors giving advantage to fast food industries to 

exploit the food market, increase in per capita income, economic growth, large population, 

relaxation in rules and regulations and growth in women workforce as highlighted before are all 

the macro economic factors supporting the establishment and diversification of these industries 

(Goyal et al. 2007 3 ; Anitharaj 2018 1). This transition has brought in multinational players like 

McDonalds, KFC, Dominos, Pizza Hut etc., in a joint venture with Indian partners or even 

independently. Casual dining and cafés are coming up with innovative ways to not only give people 

best taste of food, but they are also taking several efforts to give unique experiences and 

satisfaction with respect to ambience, lighting, music, service, themes and in general a whole 

concept is being followed to attract and retain customers. Due to this reason, such eateries are 

expected to grow at a CAGR of 27% by 2020, regardless of certain persistent challenges like profit 

generation, retrenchment of employees, usage of environment friendly & bio degradable products 

which increases capital costs for the company and increasing awareness on health related issues 

from fast food (Anitharaj 2018).   

More quantity of fruits and vegetable consumption has higher chances of reducing the risk 

of diabetes, obesity, heart problems and other NCDs. Accessibility and affordability to freshly 

grown fruits and vegetables is very important in order to have people consume more of it daily. 

But the cost of these goods is constantly increasingly due to high petrol costs and more 

transportation time. Moreover, the distance between local farms and household in cities is 

widening due to expansion of urban spaces which also reduces accessibility to freshly grown food. 

One of the solutions to address the problem of less consumption of freshly grown food that is 

accessible and cheaper is through gardens or farming. A community garden is a space where in 

couple of neighbourhoods come together with self- motivation and responsibility in growing 

adequate vegetables that will help to sustain the need of the neighbourhood. A community farming 

is a space for households who are interested in the same but struggles to contribute with time and 

money in their own garden. In such cases, farm lands are identified closer to the neighbourhood 
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and maintained by dedicated farmers. People visit and participate in cultivation whenever they find 

time and after harvest each of the invested households will get their portion of vegetables and 

fruits cultivated on this farm land.  
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CHAPTER 2: LITERATURE REVIEW  

In recent years, the method of changing eating behaviours has shifted from targeting individual to 

wider population level factors that involves other environmental, societal concerns and more 

stakeholders. The way in which a food environment is set up, it can contribute to a obesogenic 

environment influencing food choices (Hill and Peters 1998; Hill et al. 2003; Mikkelsen 2011). A 

small motivation that helps people to change towards a healthier food behaviour has the potential 

to reduce their risk of NCDs and even mortality risks (Bamia et al. 2007; Grunet and Wills 2007). 

But for example many interventions related to food behaviour that has been conducted in Europe, 

was successful in creating this structured informed environment for consumers which helped to 

raise awareness among consumers but had a minimal impact in terms of actual lifestyle changes 

and measurable health indicators (Grunet and Wills 2007). The solution to this as emphasized by  

(Johnson et al. 2012; List and Samek 2015) is that an individual can change his/her behaviour 

effectively only if it becomes a habit forming, which requires constant reinforcement through a 

structural environment so that the habit is sustained. Majority of such kind of interventions are 

initiated with an assumption that individuals take conscious and informed decisions (Rielbl et al. 

2015). However, even such of kind of knowledge and awareness enhancing experiments are being 

questioned, due to subsequent rise in obesity and NCDs till date (Brambila-Macias 2011). The 

solution to this problem thus refers back to (Johnson et al. 2012; List and Samek 2015) that 

emphasizes habitual formation through routine enforcement of the behaviour. 

Following this brief insight, the literature section is structured in the following manner. 

The discussion is initiated by first trying to understand the meaning of nutrition and the new 

paradoxical situation of nutrition. It then discusses the need to understand people’s choice 

architecture and ways in which they can be empowered with the right information to make an 

informed decision. Lastly it discusses the benefits of garden based nutrition education in 

comparison to other forms of intervention that tries to change individuals dietary preferences.   

  

2.1 PARADOX OF MALNUTRITION AND DECISION 
MAKING MODEL FOR CONSUMERS 

Malnourishment refers to a body condition when there is lack of necessary nutrition or when there 

is excess of unwanted nutrition and calories (over nutrition). In urban India the traditional diet has 

shifted from coarse grains and millets to refined wheat, rice, oils, fats and western fast foods. There 

is a new paradox drawn by Tanumihardjo et al. (2007) that links poverty, food insecurity and 
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malnutrition with obesity. People living under lower economic status are trying to meet their basic 

requirement of calorie intake in order to gain more energy. The cheapest sources of energy is 

found in fatty and oily junk foods, thus making them sustain on poor diet quality. The argument 

made in (Sobal 1999) is that the new diet is composed of the same amount of meat, fibre, pulses 

and vegetables but they are transformed into a hamburger, burrito, spaghetti, noodles or a spicy 

Indian chat depending on the cultural orientation of the cook, food preparation techniques and 

origin of spices. Even though this new diet seems to consist of all the nutrition it also has excess 

amount of fat, sugar, preservative. These added calories exceed their energy requirement and they 

become vulnerable for chronic diseases. Thus, the condition of malnutrition needs to be 

broadened in order to focus on people facing undernutrition and overnutrition problems that 

arises for people having inadequate supply of food (Chatterjee 2002; Tanumihardjo et al. 2007).   

Convincingly economic factors do shape an individual’s eating choice. Based on the 

traditional utility maximising function, individuals as consumers try to make a trade off with the 

available choices to attain optimum satisfaction. Rational decision making models have helped to 

understand different health behaviours, consumption of addictive substances and most helpfully 

to understand people’s food choices. Even if all consumers are considered to be informed decision 

makers they may still face uncertainties for their decisions and in this case the uncertainty that 

could result from their choices is related to health imbalances caused by weight gains and chronic 

illness. The limitation on standard economic model is its accuracy to explain the rapid and 

continuing increase in obesity (Ruhm 2012).  This limitation is not surprising as people’s eating 

behaviour is not only determined by economic decisions but also by their body type. This 

combined influence of economic and biological factors has been the reason for increase in 

consumption of cheap and readily available food. This tendency is shown under the ‘dual decision 

model’ that is built based on neurosciences and behavioural economics. Making a food choice can 

either be a ‘deliberative’ system, that takes rational decisions as per the traditional economic model 

of utility, or an ‘affective’ system that produces an instant stimuli response without considering 

long term consequences (Gul and Pesendorfer 2001; Ruhm 2012).  

 

2.2 CHOICE ARCHITECTURE AND NUDGING 

Trying to bring about an individualised change in behaviour is not impactful unless it becomes 

habit forming. And habits are formed when there is constant support and reinforcement or a 

complete environment change that is suitable to reveal the required behaviour. Since at this day 
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and age every consumer is well informed and free to make healthy choices, they face a huge burden 

of responsibility to look after their health.  

The way variety of food choices are presented to a person in the meal environment is 

known as choice architecture. Altering the meal environment can have conducive effects on the 

required behaviour depending on whether the person wants to eat healthy or not. Designing a 

choice architect environment includes providing information about available food, in order to 

promote a rational choice; setting up the physical environment, that involves lighting, décor, 

placements etc.; changes in default policy regarding proportion size, free servings, additional 

promotions, sales, discounts; and using social norms (Pike and Leahy 2012).  

Nudging is an aspect of choice architecture that is used to alter people’s behaviour in a 

meal environment without altering the food environment, excluding any choices or changing any 

of the economic incentive for the desired choice (Oommen et al. 2016). Altering some product 

placement, introducing catchy labels, encouraging buffet style of eating are all examples of a simple 

nudge. There are many existing literature for example (Thorndike et al. 2014; Kroese et al. 2015; 

Bucher et al. 2016) that uses simple product placement and labelling to nudge people to make 

healthy food choices. The experiments have shown positive effects in different choice 

architectures like in a school canteen, railway station, grocery store.  

The systematic review by (Bucher et al. 2016) identified the effect of positional changes of 

food products on consumer food choices and identified a positive effect through this manipulation 

of food placement technique to make consumers chose the desired products. Out of the eighteen 

studies review, sixteen of them showed a positive effect on nudging consumers to make a healthy 

food choice. The other two, however received a mild manipulation, hence proving that the 

strength of effect relies on strength of manipulation factors like order of placement, distance 

between the products etc. Kroese et al. (2015) conducted a field experiment at the train station. 

Their nudge also followed changing product positioning of healthy foods and placing them right 

in front of the cashier desk and moving other unhealthy food towards the back or sides. They 

observed the difference in purchase patterns in both nudge and non- nudge conditions; and the 

results reported that consumers responded favourably by purchasing more healthy products when 

being nudged. Even when the purpose of nudge was enclosed to consumers, it still did not affect 

their choice for healthy food. Similar to product positioning, anther common nudge practiced is 

using traffic-light labels. The experiment by Thorndike et al. (2014) was set up in a hospital 

cafeteria. The intervention was introduced after observing baseline purchase rate for 3 months. 

The intervention was to help consumers make an informed decision using labels- green for healthy, 

yellow for less healthy and red for completely unhealthy products. Within a time period of 24 
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months and after comparing baseline with treatment, the impact showed significant results that 

purchase of red products decreases by 2% and red drinks by 7%, green items increased by 5% and 

green beverages by 8%. The inference from these results is that, traffic light kind of food 

environment manipulations can change eating behaviours in the long term. 

But there is one main limitation to suck kind of choice architecture manipulation oriented 

nudges and as Kroese et al. (2015) and Kelly et al. (2009) relevantly cites it- consumers do not get 

genuinely motivated to pick a healthy option. The environment allowing to make a conscious 

decision to pick fewer unhealthy products but nudging them to pick a more healthy product. Such 

kind of nudges fail in the short term and does not guarantee any habitual change. It difficult for 

the researcher to also claim whether the experiment motivated consumers to pick a healthy snack 

over an unhealthy one or the experiment just motivated them to pick their default healthy choice 

or if someone had picked an unhealthy snack as a compensation to the healthy one. Another gap 

while using food labelling is that, there is tendency for people to develop fatigue over the labels 

and there are chances that they might revert to their initial choices (Thorndike 2014). Thus, such 

experiments might be successful to allow the consumer to make an informed decision using labels 

etc, or making a default option due to its placement and discounts etc, but they don’t guarantee 

that the consumer’s attitude toward healthy eating has changed; it does not promise in future that 

the consumer might consciously pick a healthy option again if these labels were absent. 

 

2.3 EMPOWERING PEOPLE TO MAKE BETTER FOOD 
CHOICES 

In contrast to the methods used above, there is strong evidence from literature stating that 

knowledge, accessibility and preferences are important choice altering mediums in adults and 

especially among potential adolescents (Birch 1979; Bere 2005; Kristjansdottir et al. 2016). 

Probably by exposing consumers to knowledge regarding food products and nutrition for a longer 

time can help to fill the gap raised in the previous nudging experiments. Government is one of the 

key stakeholder who can monitor the nutrition status. By not just navigating the food sector, it can 

use alternate mediums like schools and mass media to reach out adults and adolescents more 

personally. As an ‘honest broker’ it can try and provide reliable nutrition guidance to consumers 

(Poston et al. 2005). Public consumer education should promote guidance on broader parameters 

of healthy diet. Raising the awareness for health and ways to maintain a healthy life can be done 

using nutritional messages on consumption on fruits and vegetables and the best place to teach 

children about nutritional values is schools as they spend most of their time there. It is also the 
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best place to influence and monitor their attitude and behaviour through education (Lineberger 

and Zajicek 2000). 

There could be a profound effect if the awareness program starts from schools with an 

aim to alter young people’s food choices in order to form a habit in the long run (Schmitt 2019) . 

Certain schools in Australia have introduced school food policies to regulate the kind of food kids 

are allowed to consume at school. This also forces parents to form a habit of giving only nutrition 

rich snack and lunch. The guideline provides information on what the child can and cannot bring 

to school, what the parents are allowed to pack in child’s lunch box and penalty if there are any 

offending lunch boxes (Pike and Leahy 2012; O’Flynn, 2015).  

More such practices can be found in schools from England and the US where teacher 

particularly walk around to monitor the nutritional content present in every kid’s lunch box. As 

discussed by (Parmer et al. 2009; Pike and Leahy 2012; O’Flynn 2015) the significance of such an 

awareness provoking policy will not just help to strictly maintain the diets of respective children 

in their school, but it also targets households with working mother and father who lack the time 

to properly feed their child. Governments from several countries have identified teachers as 

suitable target for intervention who could address the concern over obesity. But if they are asked 

to come across as role models to promote a healthy body image, then they too have a huge 

responsibility to maintain one. The Australian policy targets both primary and secondary schools 

and in the process of monitoring and teaching them about healthy diet, they also empower them 

to have healthy decision-making capacities as healthy choice-makers (Australian Curriculum 

Assessment & Reporting Authority (ACARA) 2014, p. 5; Leahy and Pike 2015). In addition, the 

government tries to encourage individuals to shape their conduct so that they are consistent with 

their objectives such as civility, health and enterprise which influence their choices (Rose 2000).   

Using the same school-teacher-students relationship, healthy eating attitude can be trained using 

school gardening. In (Flachs 2010) gardening is viewed as not just an intervention to teach 

adolescents to eat healthy but it has multitude benefits towards the environment, economy, social 

and political ecology and nutrition as well. Community/school gardening is a space to learn about 

community bonding, personal identity and food security. As gardens offer a space for vast 

communal gathering regardless of people’s race, age, sex, religion, tradition, they form a safe space 

for children to learn and grow with inclusivity in mind. For instance in America, with traditional 

family dinners being replaced by microwave dinners and fast food, they have started to teach their 

children about cultural heritage and identity through food by gardening (Flachs 2010). The 

following literature contributed by Poston et al. (2005), O’Brien and Shoemaker (2006), Parmer et 
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al. (2009), Morgan et al. (2010) and Schmitt (2019) are the main sources to guide the intervention 

used in this research  

 

2.4 GARDEN-BASED NUTRITION EDUCATION 

Childhood is the critical period to develop healthy eating pattern particularly with fruits and 

vegetable (FV) consumption as this will track to adulthood. Proper nutrition is more vital for 

infants and children more than adults as it helps for their cognitive and physical development. 

Introducing a child to learn about vegetables, their benefits, taste, simple preparation techniques, 

can fascinate them to increase FV consumption. But trying to spark this interest in them is one 

the major challenges of health promotion as it is a slow process involving a lot of attitudinal 

changes (Morgan et al. 2010; Australia 1971; Kelder 1994; Ozer 2007).  

Nutrition knowledge, is a key to motivate children to easily adapt to healthy eating practices 

(Schmitt 2019). Nutrition guideline states that consuming minimum five fruit and vegetable per 

day can contribute to a healthier diet in children and prevent early onset of cancer, diabetes or 

heart diseases (American Cancer Society 2008; American Heart Association 2004; USDA 2004). 

Social Cognitive Theory has been the most effective to increase student’s knowledge on nutrition 

and preference for fruits and vegetables. This theory postulated that by teaching students about 

nutrition and engaging them in a positive environment to practice a healthy behaviour gives them 

more confidence and thereby increasing self-efficacy. By learning about health and nutrition, they 

develop certain expectations on the outcome from exercising that behaviour known as outcome 

expectations. If schools succeed to meet this expectations, it can highly motivate a behavioural 

change in their students eating habits (Poston et al. 2005; O’Brien and Shoemaker 2006; Schmitt 

et al 2018).  

Study by Schmitt et al (2018), conducted in the USA was a 6 week long intervention 

designed to improve children’s nutrition and health knowledge and preference for FV using 

classroom interactive learning activities, classroom taste testing experiments and food journals. 

The aim was to enhance adolescent’s dietary behaviours and nutrition and health knowledge. Their 

intervention was different from Scherr (2017) and Parmer (2009) but had similar results showing 

positive gains and experience by students with significant impact on nutrition and health 

knowledge. The intervention had a set of curriculum in the area of relevance, age appropriate 

activities like food tastings, projects and games and it also included a parent demographic survey 

that mainly reported their education and income levels. The paper by Schmitt et al (2018) 

conducted analysis using normal skewness and Kutosis checks and t test to find the difference 
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between control and treatment groups. The limitations of the paper were small sample size, making 

direct association between nutrition and garden education with child’s food preference as however 

in the future even the original curriculum must be evaluated with pre and post interventions and 

lastly long term follow up sessions could have been done to test if the effects of intervention was 

maintained.  

Morgan et al. (2010) used a 10-week long program, in Australia which resulted in a positive 

impact on the student’s willingness to taste FV. It also increased their rating for FV, however there 

was not a significant rise in vegetable consumption as they concluded that it requires a more 

comprehensive and prolonged strategy. Their intervention included teaching only nutrition 

education for the control group and teaching garden-based nutrition education for the treatment. 

This study concluded that garden based nutrition education using school gardens can positively 

impact primary school students to taste vegetables and improve their ratings or FV, however its 

requires more comprehensive implementation to increase vegetable intakes.  

The papers discussed so far by Schmitt et all (2018), Parmer (2009) and Morgan et al. 

(2010), followed several but almost similar techniques of intervention to measure students FV 

preferences. They used a FV survey that compiled the knowledge on food pyramid, nutrient-food 

association and nutrient functions. The second questionnaire tried to understand student’s FV 

preferences. Secondly, a taste and rate method was done to know whether a student liked the food 

or not. This assessment was scored out of 5 based on students liking. Lunchroom observations 

were recorded to see what kind of food the individual is choosing from the canteen. The options 

were between fruits and vegetable salads and grab-and-go lunches that came in packets. Using a 

parent survey, their educational details were gathered.  

Socio-economic models that describe behaviour say that dietary behaviours are largely 

influenced by the kind food environment. Individual’s choices change according to different food 

environment as the exposure also keeps changing. The way an individual reacts to make his choices 

in mixed environment like retail store or supermarkets is different from his decisions in a closer 

environment which has restrictions in the number of available choices. At a space like environment 

his decisions are influenced by the individual’s household sociodemographic, economic, 

psychological factors. And the environment at a closed spaced like home is more influenced by 

neighbourhood associations (Burgoine and Monsivais 2013). 

 

Thus, by introducing gardening and nutrition education in schools, they can learn to 

practice eating nutritious food by growing what they eat. Garden-based nutrition education brings 

knowledge/awareness sharing and accessibility concerns closer thereby increasing the preference 



 

 12 

for fruits and vegetables. There are several curriculum that can be followed to teach adolescents 

about gardening and nutrition but it’s important to keep in mind that the outcome is to make 

children self- efficient and responsible in growing and consuming the food that his healthy for 

his/her body. For this purpose the major concepts focused by most garden-based nutrition 

education programs were nutritional awareness using food pyramid, rules of balanced diet, safe 

food environment and food etiquette, fruit and vegetable preference using taste testing and 

preparing self-cooked meals in school, FV consumption self-efficacy by serving fresh FV at school 

and tightening school policies that does not allow junk food and finally gardening self-efficacy 

using school gardens (Poston et al. 2005; Greer 2019; Morgan et al. 2010; Parmer et al. 2009; 

Klemer et al. 2005). 

From the above discussion, the literature gap identified is that, there are no studies 

conducted to measure adolescents food preferences in different environments of choice 

architecture. Also with the concept of school gardening and community gardening just gaining 

awareness in India, there is no solid research done to evaluate the effect of garden based nutrition 

education in food preferences of adolescents.  
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CHAPTER 3: CONCEPTUAL FRAMEWORK 

The Social Cognitive Theory is the common theory used in several papers like (O’Brien and 

Shoemaker 2006; Parmer et al. 2009; Schmitt et al 2018)  that successfully in such kind of behaviour 

changing programs in children. 

The Social Cognitive Theory (SCT), originated during a paradigm shift in focus from 

behavior to cognition, in 1970s. Bandura’s first book on ‘Adolescent Aggression’ in 1959 was 

followed by ‘Aggression: A Social Learning Analysis’; both based on behavioural analysis and 

examining role models. Later this idea was extended to abstract modelling of rule-governed 

behaviour and disinhibition through vicarious experience after finding out that people learn by 

observation. This led him to publish the Social Learning Theory, in 1977, which paved a new 

direction in psychology. Researchers had focused that one learns through the consequences of 

one’s own behaviour until Bandra demonstrated the self-efficacy model along with social 

modelling in human motivation, thought and action to show how individuals learn by generating 

multiple new behavior patterns in a similar environment by continuing to go beyond what they 

have already seen or heard. This developed the Social Cognitive Theory of human functioning, 

which Bandra published in his book ‘Social Foundations of Thought and Action: A Social 

Cognitive Theory’ in 1986 (Luszczynska and Schwarzer 2005).  

The SCT states that, a behavioural change is possible only by a personal sense of control. 

If people want to change their dietary habits, they change their behaviour by believing that only 

they can take an action  to solve it and hence become more inclined and committed to do so. They 

develop a sense of ‘can do’ cognition and self determination to achieve that action more actively 

(Luszczynska and Schwarzer 2005). The key constructs in SCT are self-efficacy, thought and 

outcome experience. 

People ensure to gather a high sense of self-efficacy to maintain their agency  or else they 

associate a low self-efficacy with depression, anxiety and helplessness. It is a major factor that 

makes a difference in how people feel, think and act. Strong self-efficacy also helps in better social 

integration. In terms of thinking, when a person is in a healthy competitive environment, it 

facilitates their cognitive process, helps them to perform better, make better decisions, set higher 

goals and achieve academic excellence. Outcome experience, the third key factor, are the beliefs 

about outcome from one’s actions. They have distinguished physical, social and self-evaluative 

outcome experiences. One’s belief on the outcome might alter their behaviour which may provoke 

bodily changes, change of relationship with others and one self.  Basically this theory says that self-

management is the best medicine (Luszczynska and Schwarzer 2005; Bandura 2004).  
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A theory on reasoned action and planned behaviour states that a person’s attitude (derived from 

his perceived outcomes and value of those outcomes) and social norm (derived from social peer 

pressure and one’s motivation to comply with them) influence their behaviour to work towards 

achieving outcome expectation (Bandura 2004).  

 

 

Table I: Placement of the paper objective in the conceptual framework 

 

Program strategy 

 

Mediators 

 

Outcome expectation 

 

Learning nutrition & gardening 

 

Nutrition knowledge 

 

Gardening knowledge 

 

Health & diseases awareness 

 

Cost awareness 

 

Gardening self-efficacy 

 

 

 

 

Increased preference for fruits 

and vegetables 

 

 

 

 

 

Practicing gardening 

 

Societal & environmental 

concerns 

 

 

With respect to understanding the relevance of garden based nutrition education in the 

context of SCT, Table-1 describes the program strategy and potential effect expected as outcome. 

Firstly, in order to make adolescents take independent and right food choices it is important that 

they gain expertise/self-efficacy related to nutrition and gardening knowledge. The classroom 

education session aims to influence student’s attitude towards FV intake by teaching them about 

nutrition, plants and gardening. The aim is to also make them understand the consequence of 

healthy eating habits that will lead to disease free healthy life style. Second strategy aims to improve 

their self-efficacy by creating an environment where students can practice what they learnt in the 

education session. By conducting gardening activities, students learn about tools and rules of 

planting. The session also makes them see the value of long term and short-term costs associated 

with eating junk food against eating their self-grown garden vegetables. The cost comparison is 

done based on monetary value and health cost. This enhances their gardening knowledge, 

gardening self-efficacy and cost benefit awareness which in turn can increase their preference for 

FV. The program also addresses another component, which is their social norm; learning about 
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nutrition by practicing gardening not only benefits oneself but is also good for the environment. 

Lastly, since the whole garden-based nutrition education program involves students working in 

different teams, it helps them to build their peer relationship. These groups are also competitive 

amongst one another in order to gain more points for their involvement, this aspect motivates the 

students to strive to learn and achieve the expected outcome. 
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CHAPTER 4: METHODOLOGY 

The study aims to set an idea that health education should be perceived as a subject which should 

not require strict examination and evaluation rather only personal guidance and monitoring. 

Awareness on nutrition and balanced healthy life style should be raised in school using the most 

practical application-oriented techniques so that adolescents understand the seriousness of the 

subject.  

The study engages with students aged10-14 years who are being brought up in an urban 

setting and involve them in a garden-based nutrition education program at their school to find the 

impact on their food preferences. As adolescents they are constantly lured by society, friends, 

family, books, media and other happenings around them. Depending on their societal setting, these 

actions can have a positive or negative influence on their habits. Thus, introducing them to practice 

a healthy lifestyle at an early adolescent stage is crucial to develop the future habit and attitude for 

a healthy lifestyle. But these days, urban household parents are also engrossed in their busy lives 

with a nine-nine job, trying to attain financial security but failing to maintain health-work-life 

balance. This has unintentionally reduced their dedication to involve in their child’s eating habits 

and attitude towards maintaining a nutritious active life style. They are missing out on the 

opportunity to make use of the first best environment, their home, to incorporate the practice of 

eating fresh fruits and vegetables and practicing a non-sedentary life style (Benton 2004). The 

second-best opportunity to inculcate these practices in children are schools, where they spend 

majority of their time (Schmitt et al. 2019).  

 

4.1 DESIGN OF THE SCHOOL ENVIRONMENT 

The study took place in Chennai, a metropolitan and capital city of Tamil Nadu, which is one of 

the five southern states in India. A motivational factor for this location setting is the rising 

incidence of NCD. India is growing to become the next diabetic capital of the world and the 

prevalence of Type 2 diabetes is highest in Southern India. Tamil Nadu, after Kerala, is the state 

with second highest diabetic population in the country despite it being one of the former states to 

have invested in integrated national programs and schemes in collaboration with the Ministry of 

health and family welfare and the World Bank (Reddy et. all. 2005).  

The intervention was carried out in two schools were chosen. As urban population face 

more threat from NCDs due to the reasons discussed earlier, these school are chosen from such 

kind of a setting to understand the food consumption pattern and their attitude towards leading a 
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healthy lifestyle. Based on location, accessibility, population size of the school, principal’s interest 

to bring a change in students’ dietary habits, exam schedule, time available with the school and 

researcher, two schools were chosen.  

Teaching students to practice healthy and nutritious lifestyle cannot be generalised to a 

large population at once, unless the intervention used to form the habit is highly credible. It is 

important to first test the credibility of the intervention: ‘Garden based nutrition education’ with 

the specific sample chosen before it is generalised to a larger mass. And for a child to make it a 

habit, he/she needs to be constantly reminded about the habits in an environment which supports 

and encourages them to exercise their learning, which is the aim of this intervention.  

Several schools were approached prior to finalising the two main schools focused in this 

study, but many schools rejected this opportunity due to lack of time, lack of trust on the 

researcher, and sometimes even lack of interest in the topic of changing dietary habits for their 

students. Finally, two schools, Padma Subramaniam Bala Bhavan Matriculation Higher Secondary 

School (PSBB) and The Schram Academy (TSA) agreed after a formal presentation about the 

whole intervention, its motive, objective, timeline and researchers’ previous teaching experience 

which helped to gain principals’ trust on the researcher and the program. PSBB has about 1750 

students enrolled from primary to higher secondary school following the matriculation Tamil 

Nadu state curriculum and caters to students from lower and middle income family background. 

The school was initially established as a trust in the year 1992, with an intention to help the society 

and impart quality education at a low cost to the children of the (then) village, Mangadu. They also 

conduct medical camps to provide subsidised medical care to the public; environment camps to 

educate people on plastics, burning wastes, afforestation, rain water harvesting and workshops for 

women on counselling and self-employment (PSBB year book 2018). TSA is an international 

school that follows central (CBSE) and international  (IGCSE) curriculum. With 700 students 

enrolled from primary to higher secondary, their motto is to achieve ‘Excellence in Education’ for 

students from all communities, religious backgrounds, nationalities and to make them responsible 

citizens who can think creatively, reasonably and communicate effectively to develop to their best 

potential by learning moral and ethical values (TSA year book 2018).  

The intervention was mainly conducted in PSBB and lasted for 6 weeks. In PSBB, there were 4 

sections under class 7; divided as 7A, 7C for boys and 7B, 7D for girls. Class 8 had 3 sections, 

divided as 8A, 8C for boys and 8B for girls. 7A, 7B, 8B and 8C were chosen randomly as treatment 

groups who would receive garden based nutrition education intervention and 7C, 7D, 8A were 

chosen as the control group who would not receive any intervention. A total of 249 students 

participated from PSBB school, out of which 130 were in treatment and 119 in control; 113 were 
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girls and 136 were boys and average age of the students was 12 years. Table 5 (in appendix) gives 

a descriptive regarding student’s weight and Body Mass Index (BMI). Practically adolescents who 

do not evaluate their weights accurately cannot take appropriate action to maintain a balanced 

weight for their age, hence BMI was measured at the beginning of the program. According to the 

calculated BMI indicator, 51% of the total sample are normal weight, 39% is underweight and only 

8% is overweight. However, when they were individually questioned about their body weight, 63% 

assumed that they are underweight and 14% assumed that they are overweight. As it can be 

noticed, there is a mismatch in the number of students who are actually underweight/ overweight 

to the assumptions made by the students through their own self-assessment. These two values 

need to be coherent or else the individual will continue to be under-nourished or over-nourished.  

Students from TSA participated only in surveys as their information will be used only for external 

income wise comparison and parent-child relationship between schools. 112 students submitted 

their responses, of which 57 were girls and 55 were boys and average age of the students was 12 

years. 66% of the sample is normal weight while 26% is under weight and 7% overweight.  

 

4.2 GARDEN BASED NUTRITION EDUCATION 
INTERVENTION 

The intervention was implemented using several steps. The national and state board curriculum 

along with Indian Nutrition Guidelines Standards (National Institute of Nutrition 2011), served as 

the main guidelines for nutrition and health education sessions. The same guideline was also used 

to frame several age appropriate activities like maintaining a food journal, classroom debates, 

gardening and group art projects. Figure-1 below will describe the flow intervention and the 

section following the chart will explain each of these steps.  

  

Figure I: Flow of intervention 
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Step 1: Pre- intervention and Parents questionnaire stage 

At this stage the surveys were collected from both control and treatment group. The first 

questionnaire tests student’s knowledge on nutrition, garden/environment-based knowledge and 

their food preferences. It is divided into 5 major sections - student demographics, nutrition 

knowledge, gardening techniques, food consumption pattern, societal and environmental 

concerns.  

▪ Student demographics - Name, class, age, sex, religion, height, weight, number of people 

in the household and parent’s occupation were collected.  

▪ Nutrition and gardening knowledge/efficacy - Questions were framed from class 5,6,7 

curriculum, which included the basic essentials of nutrition and gardening like food 

pyramid, food chain, function of food and nutrients, identifying a seed and steps in 

planting and composting techniques. Fill in the blanks, true/ false, match the following 

type of questions were asked and these questions were graded with a point per every right 

answer. A sub section also tries to understand students’ perception of their body weight 

and health in general and their engagement in physical activities. 

▪ Food preferences - the kind of food/fruits/vegetables frequently available at their home, 

number of litres of water they drink in a day and their frequency of breakfast and fruits 

consumption were collected. 

▪ Social and Environmental concern - Social factors like friends, relatives, parents, 

neighbours, environment also play a crucial role in influencing a child’s eating habit, the 

last section tests the level of environment and societal concerns shown by the child.  

The second questionnaire measures parent-child relationship in eating decisions, which was 

filled out by the parent. To understand a child’s eating behaviour, it is important to understand 

their parents eating behaviour and parent’s involvement in child’s eating habits. But in the limited 

time available only the later was feasible to be observed. As children are mostly dependent on their 

parents for food and that ultimately parents have the capability to decide what the child gets to 

eat, it is important to observe how their relation bonds in such circumstances. Using the Children’s 

Eating Behaviour Inventory (CEBI) as a guideline, this parent-child relationship survey was 

designed. As eating and mealtime (E/M) problems are very common in childhood, parent-child 

interaction can become stressful. The CEBI intends to assess E/M problems across a broad age 

group and in a variety of medical and non-medical disorder conditions. This survey uses a Likert 
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scale from 1-5 (never to always) to measure parents opinions on their child’s eating attitude and 

the level of control they try to exercise on it (Archer et al. 1991; Maloney et al. 1988).  

Step 2: Class design  

In order to keep the class motivated and interested in the discussions, a small nudge was used to 

keep them attentive and competitive. Girls class was divided into groups of 4/5 and was asked to 

name themselves after a fruit. The boys class similarly named themselves after different kinds of 

herbivore animals. A chart with all the group names was pasted on the wall and for every group 

task like participation in class, maintaining class decorum, updating food journal, the respective 

group got a star sticker. At the end of every week, the group with highest number of stickers got 

a chance to elect one member from their group to be the overall class monitor for the following 

week. This activity enhanced their self-responsibility and collaborative skills with their peers to a 

great extent.  

Step 3: Initiating an individual food journal 

Before starting the session, every student present was guided to make their own food journal to 

track their eating habits for the next 6 weeks. Students updated their journal on a daily basis with 

information on date, breakfast, lunch, dinner and snacks along with proper quantity 

measurements. Half way through the intervention, it was noticed that student food choices for 

breakfast, lunch and dinner remained the same as it is highly dependent on what their parents can 

afford and are willing to prepare. Due to limitation of time, it was not possible to observe any 

changes in their meals as it had many other external factors affecting it. Hence student’s snack 

preference was chosen as the main indicator for child’s food preference.  

The school’s canteen sold low cost affordable snacks like soup, puffs, samosa, cream bun, 

Maaza, Appy, Frooti at a price of Rs.10 (14 cents) and chocolates, sweets, good day biscuits at Rs 

2 (less than 1 cent). The students started to indicate whether they consumed snacks from their 

school canteen or packed/junk food purchased outside school or healthy fruits and nuts brought 

from home. Their options were then scored 0 (for every healthy snack consumed) or 1 (for every 

junk snack consumed) on a daily basis and a weekly progress was taken into account for analysis 

purpose. Only the treatment group maintained this journal for a period of 6 weeks, from start till 

the end of intervention. They were guided to start the journal soon after they filled the pre-

intervention survey and made their last entry 4 days after the sessions were concluded.  

Step 4: Classroom teaching sessions on health and nutrition education 

Seven topics were drafted with the help of science curriculum textbooks and Indian Nutrition 

Guideline. Each topic was covered in two sessions for two days and each session lasted for one 

hour each. The topics covered ranged from non-communicable diseases to precautions that is 
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required to prevent the early onset of these diseases. First topic focused on bringing the students 

attention to the seriousness of NCD, especially diabetes, difference between NCD and CD, 

urbanisation and how it is linked to sedentary lifestyle problems, globalisation and its influence on 

our food market, lack of awareness for the vulnerable people and solutions to address sedentary 

life style diseases. Second topic focused on nutrition and its source using a small group activity. 

Every group had to write down all the lunch items of students in their group and identify different 

nutrients present in it. They were then asked to present their small research to the class and were 

peer evaluated. Third topic involved learning about food pyramid using art and crafts. Students 

were asked to bring as many varieties of food picture taken from magazines and newspaper for 

this class. They were first taught about the Indian Food Pyramid and then asked to make their 

own pyramid using the cut outs (refer appendix for pictures). This was one of the most fun learning 

and productive group activity as it made them realise the mistake of consuming wrong quantities 

of nutrient and minerals. Fourth topic dealt with food cycle and eating attitude. Fifth and sixth 

topic was about gardening and biodiversity, identifying plant parts, steps in gardening, easily 

available organic manure and steps in composting. The last topic was environment and societal 

concerns. 

Step 5: School gardening activities 

While the second topic was on going, students were encouraged to start classroom gardening. Due 

to lack of time, we had to refrain to vegetables and flowers that can be easily grown. The planting 

session encouraged students and school to reduce, reuse and recycle all used old plastic bottles 

and trays to plant the seeds. Soil and manure were prepared by the researcher beforehand to save 

time. Students brought variety of seeds from their home like ladies finger, fenugreek, coriander, 

mustard, chilly, pepper, green peas, chick peas, potato, onion, lemon, millets, sun berry, Asian 

pigeonwings and Crossandra (refer appendix for pictures). Majority of these plants successfully 

started to germinate and sprout by the end of second week. They were then replaced from the 

bottles to the school ground. During the 5th week while teaching students about garden and 

biodiversity, few more plants like some sunflowers, Tulsi and Indian Borage were planted.  

After the completion of all sessions, students were made to participate in group wise 

debates on topics like ‘Does home gardening improve nutrition or not?’, ‘Should schools ban junk 

food?’, ‘Is healthy eating a luxury good?’, ‘Should body image affect teenagers?’. This was like a 

brainstorming session for the students to refresh and connect all their learnings of the past 6 weeks 

and contrast between a healthy eating behaviour and unhealthy eating behaviour that is controlled 

by their impulsive cravings. The debate session was conducted in the following manner: out of 7 

groups in each class, every group receive a topic and had to choose if they wanted to speak for or 
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against the particular topic. They had to clearly discuss based on cost/price, affordability, 

accessibility, time and efficiency to make the food on each topics. They were given two days to 

prepare. The groups then put forth their arguments and debated. Finally the class with remaining 

students were the mediators who got to question each groups based on their arguments and finally 

got to decide who won the debate session. The researcher was present to navigate their discussion 

and provoke more questions.  

Step 6: Post intervention questionnaire stage 

As the intervention lasted only for a short duration of 6 weeks, it was assumed that all the other 

factors like prices of food, parent income in control and treatment group remained constant and 

unchanged. The only change expected was in education/awareness levels in students from 

treatment. As the control group did not receive any intervention at all, it was assumed that their 

education/awareness levels were also constant (mainly because the intervention lasted for only 6 

weeks).  

Thus, the final stage involved using the same pre intervention questionnaire to test any 

change in knowledge, awareness and preference post intervention with students in treatment 

group, assuming the control factors remain unchanged. Treatment group students were also asked 

to submit a concept map/essay on the topic ‘My future health’, which was assessed based on the 

presence of certain key words. These key words were in fact summarised to them at the end of 

each session not with any prior information that they will have to submit an essay at the end of 

the program. The purpose was for them to keep the key in mind as they were also introduced to 

many new concepts which are not yet covered in their school curriculum. These key words were: 

Urbanisation, Junk food, Consumerism, Sedentary lifestyle, Diseases, Nutrition, School garden, 

Body image, Luxury good. And answering each of these key points fetched them 4 additional 

points during evaluation.  

 

4.3 CHOOSING THE VARIABLES 

Since the research question and motivation are clear, five major variables were identified to 

measure the effect of the intervention. Firstly, the main interest is to know whether there has been 

any change in student preference for fruits and vegetables. But due to time and budget constraints, 

this outcome could not be tested using real food taste testing experiments, similar to other previous 

research experiments like. Instead students were provided hypothetical situations that tested their 

food preferences in different internal and external environments. More details about this situation 

set up will be discussed in the following chapter.  
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The idea is to see whether students found the sessions on nutrition and health education interesting 

as they learnt it along with gardening, which is a very practical approach of teaching the importance 

of maintaining a healthy lifestyle, balanced diet and importantly to raise the awareness on NCDs. 

Hence several questions that tested their knowledge on nutrition and planting were used as 

independent variables to see the effect on their FV preferences.  

With the data collected from the second questionnaire on parent-child relationship and 

child behaviour, certain important questions were selected which would certainly have a direct 

impact on the preference for FV. The selection of these questions was based on their scale of 

impact on the FV preferences.  

Demographic characteristics like age, sex, religion, household count, mother’s and father’s 

occupation were the main control variables.  
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CHAPTER 5: DATA AND DESCRIPTIVE 
ANALYSIS 

This chapter begins by discussing student demographics and their family’s economic background. 

It is followed by understanding influence of sedentary lifestyle by comparing their physical fitness, 

BMI indicator and eating pattern to know if they eat and exercise appropriately for their weight 

and body type. The second section analyses parent-child relationship and parent’s remarks on their 

child’s eating behaviour. Third section compares parent knowledge, student awareness, parent-

child relationship between PSBB and TSA school. This is a cross section comparison across 

households from different economic status. Final section discusses some initial results by 

comparing mean student knowledge on nutrition and gardening from treatment and control 

groups and student’s food preferences in PSBB school.    

 

5.1 DESCRIPTIVE ANALYSIS OF PSBB SCHOOL 

5.1.1 Demographic characteristics of the students 

Table-2 discusses the descriptive statistics of students who participated in treatment and control 

group from PSBB school. Information on their age, sex, total members in their household, religion 

and their parent occupation are some of the important conditions that affect a child’s eating 

behavior. The different columns in the table gives overall mean of different variables. Column two 

and three shows mean of observations pertaining to treatment and control and the last column is 

the p value to know the significant difference between control and treatment.  

Out of a total of 249 active student participation, 130 students were randomly allocated to 

treatment group and the remaining 119 to the control group. As the students from different classes 

were not allowed to be shuffled, the number of boys and girls participation in both the groups 

were uneven. Thus in treatment there was 14% more girls than boys as compared to control. At 

school, since the girls and boys classes are separated, the students who participated in treatment 

and control were also kept separated from each other, all the analysis in future will be done as a 

comparison between girls and boys. The average age of students in the sample is 12 years across 

both groups. Almost 90% of the students were Hindu and this could be because the school is a 

Hindu school or maybe there are more Hindu community people in the locality near the school. 

Parents occupation is an easy way to understand the socio-economic background of the child. 

Parents employment determines their household economic status, income, affordability, awareness 
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and education levels. 73% of the mothers are housewives or 8% of them own their own small 

Kirana shops or another 6% of them are employed as school/tuition teachers. 20% of the fathers 

are small Kirana shop owners or 14% work as car/bus drivers and conductors or as engineers 

working as a mechanic, civil, lab assistant, technician. Another 11% of them are employed in lowest 

qualification required jobs like wood cutter, servant, security, astrologer, temple priest, mason, 

security guard (Table 1 in appendix). But for a more efficient analysis purpose, these occupations 

were combined and categorized based on skills possessed.  

Using the International Standard Classification of Occupations set by International Labour 

Organisation the various occupations of parents were categorized under four skill set levels. Skill 

is defined as the ability to carry out a particular task and carries two dimensions. Skill level is the 

complexity and range of tasks to be completed and skill specification is the field of knowledge 

required, tools and machinery experience, work experience gained prior to undertaking a certain 

task. Skill level-1 involves all kind of elementary occupations that requires to perform tasks like 

cleaning, digging, lifting, carrying materials by hand, sorting and assembling. People working in 

these conditions have high level of physical endurance. Agriculture, carpentry, mason, housewife 

etc., come under skill-1 category, there are about 85% mothers and 47% fathers who classified 

their jobs under skill-1.  

Skill level-2 involves more specific knowledge and expertise related to machine operation 

and electrical equipment, driving vehicles, ordering and storage of information. Skill level-3 

involves the performance of complex task and require specific knowledge on factual, technical, 

procedural component pertaining to specialized field. Occupations like shop manager, laboratory 

assistant, broadcasting/recording technicians, sales representatives come under skill-3. Lastly skill 

level-4 requires high problem solving skills, decision making capabilities, unique creativity based 

on extensive body of theoretical knowledge like finance, medicine, law, music, teaching, nursing, 

theatre (International Labour Organisation 2012). A second majority of father’s occupation (20%) 

fall under this category. 
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Table II: Demographics of the students 

  Total (Mean) Treatment(Mean) Control(Mean) P value 

Total 249 130 119   

Age 12.40 12.38 12.42 0.64 

House count 4.97 5.12 4.80 0.24 

Sex  

   Girls 0.45 0.52 0.38 0.02 

   Boys 0.55 0.48 0.62 0.02 

Religion      

    Hindu 0.93 0.91 0.94 0.40 

    Muslim 0.04 0.04 0.04 0.93 

Mother job  

Skill 1 0.85 0.85 0.86 0.81 

Skill 2 0.02 0.01 0.03 0.27 

Skill 3 0.02 0.05 0.00 0.02 

Skill 4 0.11 0.10 0.12 0.66 

Father job  

Skill 1 0.47 0.46 0.49 0.69 

Skill 2 0.15 0.13 0.17 0.69 

Skill 3 0.17 0.18 0.17 0.85 

Skill 4 0.20 0.23 0.18 0.29 

     

5.1.2 Physical fitness and eating behavior of the students 

A child’s physical fitness plays an active role in influencing their choice of food to eat. It is 

important to know the difference between a person’s actual weight, their assumption about their 

weight and how they wish to treat their weight (Table-3 provided below). It is crucial that students 

from their early ages have the awareness of their actual weight as opposed to staying in any 

assumption and must also take necessary actions to stay fit and healthy.  

Table -3 indicates the average BMI indicator of boys and girls in treatment and control 

group which is calculated using their height and weight measures. The Body Mass Index (BMI) is 

calculated by following the guidelines of Centres for Disease Control and Prevention (CDC) 

(Centre for Disease Control and Prevention 2015). It is calculated by dividing weight in kilograms 

by height in meters square (height values were converted from centimetre to meter by dividing by 

100). The BMI values are then categorised under different weight status: below 18.5 as 

underweight, 18.5-24.9 as normal weight, 25.0-29.9 as overweight and 30.0 and above as obese.  

In the treatment group, 56% of the girls have accurately predicted to be underweight as opposed 

to 66% of the boys who are normal weight. Approximately 12% of the girls are either overweight 
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or obese and 8% of boys overweight. This condition is the exact opposite with the students of 

control group.  

Depending on their BMI students must be aware of their expected ideal weight, body mass 

index and the correlation between the weight and BMI indicator. On an average 24% neglect body 

health concerns and does not take any action to maintain balanced weights. Only 11% in the whole 

sample were overweight and obese, but 16% of them are involved in weight reduction process.  

Children between the age of 10-14 years seem to be very less active than what is required for their 

age. On an average they have indicated that they are active for only 4 days and in the treatment 

group boys are barely active for only 1 day on an average.  

Students eating pattern seem to be fairly similar throughout the sample. But the number 

of days of fruit consumption is only half of the number of days they eat breakfast which is on 

almost all the days. However other controls like parent income and affordability could also 

influences their affordability to eat fruits on a daily basis.  
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Table III: Physical fitness and eating behavior of the students by gender 

  Total 

Treatment (Mean values) Control (Mean values) 

P value Girls Boys Girls Boys 

Physical fitness        

BMI indicator  

Underweight 0.39 0.56 0.26 0.42 0.32 0.38 

Normal weight 0.51 0.31 0.66 0.51 0.55 0.34 

Overweight 0.08 0.09 0.08 0.04 0.08 0.61 

Obese 0.03 0.04 0.00 0.02 0.04 0.62 

About weight  

Gain weight 0.37 0.41 0.21 0.51 0.39 0.05 

Lose weight 0.16 0.09 0.24 0.09 0.22 0.89 

Remain same weight 0.32 0.31 0.50 0.09 0.32 0.01 

Not doing anything 0.14 0.19 0.05 0.31 0.07 0.41 

Active days (all 7 days) 3.86 4.23 0.14 3.38 4.12 0.88 

Eating pattern        

Breakfast days 6.49 6.47 6.52 6.16 6.35 0.12 

Fruit days 2.94 3.57 2.82 2.07 2.97 0.04 

 

5.2 PARENT-CHILD RELATION AND CHILD BEHAVIOUR 
OF STUDENTS  

When it comes to understanding a child’s eating decisions, their demographics, parent occupation, 

education background and their physical fitness are the main factors that affect the decision. Also, 

since a 10-14 years old adolescent is almost fully dependent on their parents for food, most of 

their food choices are controlled by what their parents can afford, how their parents monitor the 

food habits and child’s attitude towards food. This section only describes this relationship in terms 

of median (%) value of students from treatment group as further analysis is mainly based on this 

group. 
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Table IV: Parent-Child relationship & child behaviour 

Relation to the child:  Mother   70%     

Parent-child relationship   Child behaviour   

Child feeding: Never 43% Eats correct quantity for age: Always 43% 

Parent upset: Always 45% Complains at meal time: Rare 30% 

Fast food when outside: Never 49% Food habits influenced by ads: Never 59% 

Give a balanced diet: Always 39% Likes to eat packet food: Often 46% 

Aware of teachings at school: Always 50%   

Junk costs more: Always 38%   

Fresh meal takes more time: Always 41%   

 

With reference to Table- 4, this survey was predominantly answered by 70% of mothers. 

And the method of monitoring a child’s eating habit does differ between a mother and father 

which cannot be generalized. But since in this sample the majority has been answered by mothers, 

this comparison will not be given higher importance.  

It makes a huge difference when it comes to the way a parent deals with their child’s 

response to healthy food. When their child gets adamant and refuses to eat, 43% of the parent 

have answered that they neither force the child to eat nor try to feed them. 45% of the parent felt 

upset if the child doesn’t eat appropriate healthy food. Only 39% try to provide a balanced diet 

every day for their child and 49% never allow their children to eat hotel food or junk food 

whenever they go for outing. It is good to see that 50% take efforts to always know what has been 

taught at school and try to practice the learnings at home. When it comes to cost and convenience 

of preparing a meal, only 38% always found that junk food cost more than healthy food and 41% 

feel tiresome to prepare fresh meal every day as it takes more time than readymade packed foods. 

 

5.3 KNOWLEDGE, PARENT-CHILD RELATIONSHIP & 
CHILD BEHAVIOUR OF STUDENTS FROM TSA SCHOOL 

The TSA school information was gathered mainly to compare the knowledge levels, parent-child 

relationship and child behaviour of students from households belonging to two different economic 

background. Keeping age and school board curriculum constant, the interest is to know the impact 

of parent occupation/education effect on their knowledge and eating behaviour patterns. Due to 

time limitation again, the garden-based nutrition education intervention could not be conducted.  
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Table V: Observations of TSA School 

  Mean/% 
  

Mean/ % 

Demographics   Nutrition Knowledge   

Religion 0.78 Food pyramid 4.42 

House count 4.76 Food preference   

Mother job   Internal environment 1 0.44 

   Skill 1 58.04 Internal environment 2 0.54 

   Skill 4 23.21 External environment  0.22 

Father job   Parent-child relationship (in %)   

   Skill 3 68.75 Aware of teachings at school: Always  0.54 

   Skill 4 22.32 Junk costs more: Never  0.42 

Garden knowledge   Fresh meal takes more time: Always 0.51 

Planted before 80.36 Child behaviour (in %)  

Plant part consumed 4.37 Food habits influenced by ads: Never  0.42 

Seed to plant 4.38 Likes to eat packet food: Often 0.63 

 

Table-5 is to know the basic characteristics of students from TSA, which caters to higher 

middle income and upper income families. 23% of the mothers are employed in skill level-4 jobs 

and 68% of the fathers are in skill level-3. On an average, students were able to answer only 4 

question right about food pyramid, plant parts/planting steps and seed identification but about 

80% of the class had prior planting experience. When it comes to making a healthy choice about 

food preference, 44% comply in internal environment-1, 54% in internal environment-2 and only 

22% in external environment.  

In parent- child eating relationship, it is very important that either one of the parents takes 

effort to know what was taught at school, so that they can practice the same at home. In TSA 54% 

of the parents always take that effort. It was also observed that 42% feel that junk food never costs 

more than healthy food and 51% feel that making a freshly cooked meal is more cumbersome and 

time consuming than buying packet food. 
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5.4 INITIAL RESULTS 

5.4.1 Difference in means of student knowledge and awareness on nutrition 
and gardening between treatment and control group 

This section provides an initial comparison of means between pre intervention and post 

intervention in treatment groups mainly. The baseline results from treatment and control groups 

are used for comparison.  

Table VI: Difference in means of student's knowledge and awareness on nutrition and 
gardening 

  

Treatment Control 

P value 

Pre-Intervention Post Intervention Pre-Intervention 

Female Male Female Male Female Male 

Nutrition knowledge         

Food pyramid 0.03 0.82 8.46 4.84 0.78 0.70 0.03 

Nutrient role 0.59 0.94 2.65 2.39 0.51 0.69 0.40 

Garden knowledge         

Have planted before 0.85 0.58 1.00 1.00 0.87 0.91 0.05 

Plant part consumed 3.77 3.47 4.43 3.57 3.60 3.19 0.10 

Seed to plant 2.77 2.37 4.44 3.10 2.31 2.84 0.77 

 

10-14 years aged students are expected to have basic knowledge about nutrition. 

Understanding the Indian food pyramid in itself will provide sufficient knowledge and awareness 

about the basics of nutrients, their function and sources that will help the students to make right 

food choices. With reference to Table- 6 two questions were given to test this awareness among 

the students and the results were scored on a scale of 0-10 for food pyramid and 0-6 for nutrient 

role. It was clear that before treatment on an average, students were barely able to answer one 

question right regarding food pyramid but post intervention, girls could answer at least 8 right 

questions against boys who could identify only 5 correct answers. However, both do not seem to 

have understood nutrient roles thoroughly as on an average they could answer only 2 questions 

right. 

Teaching students about gardening is a process of making them self-efficient to easily grow 

their own food. Although students were tested on various gardening techniques, they were also 

taught some basic botany. For the purpose of analysis only three main questions were considered: 

(a) Have they have planted before, (b) identifying the plant parts and the role of each part, (c) 

identifying various seeds. This basic knowledge will suffice for a beginner. Pre intervention 85% 

of the girls and 58% of the boys had prior planting experience. Post intervention, there was not 
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much improvement in their understanding pertaining to plant parts however their familiarity with 

seeds had improved.  

5.4.2 Difference in means of student’s food preference 

Hypothetical situations indicating different choice environments were given and students had to 

make a choice between healthy or junk snack in each situation.  

Table VII: Difference in means of student's food preference 

  

Treatment Control 

P value 

Pre-intervention Post intervention Pre-intervention 

Girls Boys Girls Boys Girls Boys 

Internal environment 1 0.57 0.45 0.68 0.84 0.36 0.30 0.06 

Internal environment 2 0.29 0.31 0.54 0.74 0.00 0.19 0.21 

External environment 0.63 0.50 0.82 0.45 0.11 0.16 0.08 

 

From Table- 7, Internal environment-1 describes a home environment which has both 

fruits from their garden and soft drinks from a supermarket and they have to make a choice 

between the two. Close to 11% more girls and 39% more boys have changed their preference for 

fruits after the garden-based nutrition education intervention.  

In internal environment-2 the agency to make a choice is dependent on their peers unlike 

environment-1 and evaluates whether the students choice is being influenced by their friends 

interests or their knowledge on nutrition guidelines taught at school. 25% more girls 43% more 

boys increased their preference for fruits in this situation.  

The external environment deals with a completely different choice architecture. The 

environment location is a supermarket, a place with numerous varieties and different setting. The 

intervention increased girls’ preference for healthy fruits and vegetables/nuts and milk by 19% but 

for the boys it fell by 5%.  
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CHAPTER 6: RESEARCH QUESTION & 
EMPERICAL SPECIFICATION 

Based on the literature and the experiment, this paper mainly aims to answer the following research 

question- Can garden based nutrition education increase the preference for fruits and vegetables 

in adolescents. Literature such as (Schmitt et al. 2019; Morgan et al. 2010) specifies that garden-

based nutrition education in school environment does have a positive impact in students’ 

knowledge and awareness on nutrition education, gardening knowledge, health awareness and their 

preference for fruits and vegetables. However, due to time constraint, this paper could not measure 

student’s food choices with practical experiments like time taste testing. Rather hypothetical 

situations were given to students and their food preference was measured in each of those 

situations pre and post intervention.  

 

6.1 RESEARCH QUESTION 

Based on Parmer et al. (2009), Morgan et al. (2010) and Schmitt (2019) paper three situations were 

devised.  

▪ Internal Environment-1: Student’s food preference in an internal environment like their 
home if they had the capacity to make independent choices  

▪ Internal Environment-2: Student’s food preference in an internal environment like their 
home if the capacity to make choices lay on their peers/friends,  

▪ External Environment: Student’s food preference in an external environment like a 
supermarket.  

Above three situations are the three main research questions that this paper will be addressing.  

Research question 1: Do adolescents increase their preference for fruits and vegetables in 

an internal environment (their home) if they had the agency to make their own food 

choice? 

To understand this question, students were given a hypothetical situation: ‘On a hot sunny 

day you are very thirsty and feel like drinking lot of water or eating some juicy fruits. In your fridge 

you have a box full of chickoo, mango and pomegranate which you got from your own garden. 

You also have some soft drinks like Sprite, Maazaa and Frooty next to it. Which one do you prefer 

when you are feeling extremely thirsty?’  This question is a very simple situation which gives the 

student an option to choose between home grown fruits and packaged juice purchased from a 

supermarket. Comparison between juice and fruits is made just on basis of their easy o 



 

 34 

consumption. Both are readily available to consume and on a hot day you could prefer to eat fruits 

or packet drinks. The place of choice is set in a home environment where they have the 

independence to choose what they want at that moment. The question elaborates further to make 

students visualize the scenario and answer based on their preference.  

Research question 2: Do adolescents increase their preference for fruits and 

vegetables in an internal environment (their home) if their decisions are dependent on 

peers (friends)? 

The hypothetical situation addressed to answer this question was: ‘You were just taught 

about eating healthy and nutritious food. Your birthday is in another four days and you are yet to 

buy your special cake. Your friends are asking for different kinds of chocolates and chips as snacks 

but you do not want to serve those to them. What will you serve at your birthday party?’ This is a 

straight forward question to know if the individual will prefer to buy the snacks that his/her friends 

prefer just for one day as it is his/her birthday or will he/she prefer to follow what was taught in 

school about eating healthy and nutritious food and avoid buying the snacks requested by the 

friends.  

Research question 3: Do adolescents increase their preference for fruits and 

vegetables in an external environment (like supermarket) where there are many varieties 

and choices? 

The hypothetical situation asked was: ‘After playing outside on a hot sunny day your Father 

takes you to a nearby supermarket to get you something to eat. He allows you to pick only five 

items but of your choice. What items will you pick?’ In a very direct way, this question tries to 

understand how an individual’s preference gets manipulated with a change in the choice 

architecture from the home environment where the choices are limited  to a larger space like 

supermarket where they have higher number of options. In contrast to a home environment where 

they only had to make a tradeoff between limited number of healthy and junk food items, in a 

supermarket it might be challenging with all the options available in front of them unless they have 

already set their default preferences.  

 

6.2 EMPIRICAL SPECIFICATION 

There are three outcome variables according to three different choice architecture, but they 

primarily measure one effect - Adolescent’s preference for fruits and vegetables. This is a 

dichotomous variable which takes value 1 if the student prefers fruits and vegetables and value 0 
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if the preference is for junk food. To identify the effect of nutrition knowledge, garden knowledge, 

child behaviour and parent-child relationship on the outcome, a probit model is applied to each 

of the three questions. The main variables of interest are nutritionknowledge, gardenknowledge, 

childbehaviour and parent-childrealtionship. 

 

The following empirical specification 1 is used to test all three questions 

Yij = β1 (nutritionknowledgej ) + β2 (gardenknowledgej ) + β3 (childbehaviourj ) + β4 

(parentchildrelationshipj ) + agej + sexj + religionj + housecountj + wavej + motherjobj 

+ fatherjobj + εij ………………. (1) 

In this equation Yij represents number of fruits and vegetable preference made by student i to j.  

The nutrtionknowledgej is composed of two continuous variables: foodpyramidj and nutrientrolej; 

which are scored to asses student’s understanding of basic nutrition. The questions on Indian food 

pyramid and identifying nutrient roles is a basic and essential nutrition knowledge that any 

adolescent is expected to know according to the nutrition guideline and textbook curriculum. 

Thus, these two variables are considered important under this category. 

The gardenknowledgej  is composed of three variables: plantedbeforej - a dichotomous 

variable that values 0 if a student has planted any seed before and 1 if not; plantpartconsumedj - a 

continuous variable that tests whether a student can identify all the plant parts and is graded out 

of 6; seedtoplantj - another continuous variable that tests whether a student can identify seeds to 

its respective plant and is scored out of 6. Only these three questions are identified to know 

whether a student has some basic idea about plant and planting experience.  

The childbehaviourj category represents two important variables: likestoeatpacketfoodj 

and likestoeatnutritiousfoodj , that measures the individual’s preferences which has direct effect 

on their preference for fruits and vegetables. This characteristic is answered by their parents and 

is measured using a Likert scale. The scale measures frequency of occurrence of certain behaviour 

by the child and the parent; 1 is never to 5 is always. 

The parentchildrelationshipj  category represents two variables that tries to measure the 

parent’s involvement in child eating decisions. knowteachingsatschoolj and junkcostsmorej , tests 

whether the parent tries to get to know what their child learnt at school and whether they feel junk 

food costs more. They are also measured using the Likert scale. 

Lastly agej , sexj , religionj , housecountj , wavej , motherjobj , fatherjobj are the control 

variables. housecountj is the number of people in the individuals house, wavej is a dummy with 

value 0 for pre intervention response and 1 for post intervention response, motherjobj and 
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fatherjobj are mother’s and father’s occupation that’s is categorised under four different skill levels 

specified by (International Labour Office 2012) 
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CHAPTER 7:  RESULTS 

The motivation of the research is to find an intervention that could positively instil the habit of 

preferring healthy fruits and vegetables over junk food. For this, the students first required a nudge 

that would keep them engaged and involved throughout the program, so that this intervention can 

change their habits and attitude towards healthy eating in the long run. Thus garden-based 

nutrition education program was designed by following some of the guidelines and motives 

discussed in earlier chapters. This chapter is going to discuss the results from the effect of the 

intervention. First section will discuss on all three outcome variables, the second section will 

discuss on the results from concept mapping/essay and the last section on scores from food 

journal.  

There were some missing values while running the probit model due to some zero 

responses under religion from students who refused to disclose it. 

 

7.1 RESULTS FROM THREE VARIABLES 

7.1.1 Outcome 1: Effect of garden-based nutrition education on preference 
for fruits and vegetables in the Internal environment-1 

The internal environment 1, as already explained, is a hypothetical home environment for students 

to make a choice between consuming fruits grown from their own garden and packaged drinks 

from the supermarket.  

Table VIII: Results for effect of intervention on Internal environment-1 

 Baseline coefficient Effect P value significance 

Nutrition Knowledge     

Food pyramid 0.11 0.04 0.03 

Nutrient role -0.07 -0.02 0.36 

Plant knowledge     

Planted before 0.02 0.01 0.94 

Plant part consumed -0.39 -0.14 0.00 

Identify seeds -0.21 -0.08 0.00 

Parent-child relation     

Aware of teachings at school     

Rare -1.14 -0.41 0.03 

Sometimes -0.08 -0.02 0.85 

Often -0.11 -0.03 0.84 

Always -0.77 -0.26 0.03 

Junk food costs more     
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Rare -0.47 -0.18 0.24 

Sometimes 0.40 0.13 0.22 

Often -0.24 -0.09 0.60 

Always 0.11 0.04 0.72 

Child behaviour     

Likes to eat packet food     

Rare -0.08 -0.03 0.83 

Sometimes -0.37 -0.14 0.28 

Often -0.49 -0.19 0.35 

Always 0.20 0.07 0.52 

Influenced from ads     

Rare 0.02 0.01 0.96 

Sometimes 0.38 0.13 0.28 

Often -0.07 -0.03 0.89 

Always 0.20 0.07 0.54 

Demographics     

Wave 0.10 0.04 0.79 

Age 0.48 0.17 0.01 

Sex (Male) -1.16 -0.41 0.00 

Religion     

Hindu -0.99 -0.36 0.06 

Muslim -0.52 -0.19 0.50 

House count 0.12 0.04 0.04 

Mother job     

Skill 2 0.00 0.00 0.00 

Skill 3 0.27 0.09 0.64 

Skill 4 -0.15 -0.06 0.68 

Father job     

Skill 2 -0.75 -0.28 0.03 

Skill 3 -0.75 -0.28 0.02 

Skill 4 -0.02 -0.01 0.95 

Total n= 248 observation 

R2= 0.3184 

 

Table-8 discusses the impact of garden based nutrition education on adolescents 

preference for fruits and vegetables in an internal environment where they have the agency to 

make their choices. There is a positive effect of knowing about food pyramid. For every right label 

the students learns, his/her preference for fruits and vegetables significantly increases by 0.04 

percentage points. But knowledge on nutrition function and source has the opposite negative 

effect.  

Knowledge on plant parts, planting steps and seeds shows a significant negative effect on 

the outcome. By understanding more about plant parts and planting steps, preference for FV has 
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decreased by 0.14 percentage points. But a prior plant experience does increase their preference 

for FV by 0.01 percentage points.  

Whether a parent rarely or always tries to get to know what is being taught at school and 

tries to incorporate it at home resulted in a significant negative effect on their child’s preference 

for FV. If the parent has the habit to always learn about the teaching at school, the child’s 

preference for FV falls by 0.26 percentage points compared to a parent who never does that. For 

every parent who rarely feel that junk food costs more than healthy FV, the child’s preference for 

FV decreases by 0.18 percentage points compared to a parent who never feels that junk food costs 

more. 

According to the parents report on their child’s behavior, for every child that often likes 

to eat packet food, their preference for FV decreases by 0.19 percentage points compared to 

students who never likes to eat packet foods. But if their eating habits are sometimes influenced 

by social advertisements, then their preference for FV increases by 0.13 percentage points as 

compared to a student who is never influenced by advertisements.  

With every student participating in the intervention, their preference for FV increases by 

0.04 percentage points compared to those who did not receive this intervention. As the students 

get older, their preference for FV is also increasing by 0.17 percentage points and the household 

size is also positively and significantly related to preference for FV. Interestingly if mothers are 

occupied in skill level 4 jobs, then their child’s preference for FV decreases by 0.06 percentage 

points as compared to mothers who are in skill level 1 jobs. The trend shows that as their skill 

level increases the students preference for FV decreases. Similarly whether the father is employed 

in skill level 2 or 3 jobs, their child’s preference for FV still declines significantly.  

 

7.1.2 Outcome 2: Effect of garden-based nutrition education on preference 
for fruits and vegetables in the Internal environment 2 

This environment is hypothetical situation when the individual does not really have the 

independence to choose what food to serve on their birthday. It is influenced by what his/her 

friends want but at the same time trying to practice healthy eating habits taught at school. 

Table IX: Results for effect of intervention on Internal environment-2 

 
Baseline 

coefficient Effect 
P value 

significance 

Nutrition Knowledge 
   

Food pyramid 0.02 0.01 0.64 

Nutrient role -0.04 -0.02 0.56 

Plant knowledge     
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Planted before -0.89 -0.35 0.01 

Plant part consumed 0.16 0.06 0.07 

Identify seeds -0.12 -0.05 0.08 

Parent-child relation     

Aware of teachings at school     

Rare 0.22 0.09 0.67 

Sometimes 0.09 0.04 0.81 

Often 0.40 0.16 0.38 

Always 0.08 0.03 0.82 

Junk food costs more     

Rare -0.04 -0.02 0.90 

Sometimes -0.30 -0.12 0.34 

Often -0.81 -0.30 0.05 

Always 0.06 -0.05 0.62 

Child behaviour     

Likes to eat packet food     

Rare -0.34 -0.14 0.28 

Sometimes -0.60 -0.23 0.04 

Often 0.09 0.04 0.84 

Always 0.06 0.02 0.86 

Influenced from ads     

Rare 0.39 0.14 0.32 

Sometimes 0.90 0.34 0.01 

Often 0.76 0.29 0.12 

Always 0.36 0.13 0.24 

Demographics     

Wave 0.81 0.32 0.02 

Age -0.10 -0.04 0.53 

Sex (Male) 0.42 0.17 0.07 

Religion     

Hindu 0.04 0.02 0.94 

Muslim 0.31 0.12 0.63 

House count 0.09 0.04 0.05 

Mother job     

Skill 2 -0.05 -0.02 0.96 

Skill 3 -0.71 -0.25 0.21 

Skill 4 0.41 0.16 0.23 

Father job     

Skill 2 -0.08 -0.03 0.79 

Skill 3 -0.11 -0.04 0.68 

Skill 4 0.01 0.01 0.96 

Total n=250 

R2= 0.1913 
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Increased knowledge on food pyramid increases the preference for FV by only 0.01 percentage 

points. If student had prior experience on planting or gardening, the preference for FV decreases 

significantly by 0.35 percentage points.  

If the parent often takes interest to know about teaching in school, it increases students 

preference for FV by 0.16 percentage points compared to parents who never take interest. Even 

when parents often feel that junk food costs more than healthy food, their child’s preference for 

FV significantly decreases by 0.30 percentage points compared to those who never feel that junk 

food is more expensive.  

Results show that adolescents, significantly decrease their preference for FV by 0.23 

percentage points, if they sometimes like to eat packet food items compared those who never like 

to eat it.  And when parents feel that their child’s food habits get influenced by social media 

advertisements sometimes, students preference for FV increases significantly by 0.34 percentage 

points compared to those parents who never feel that advertisements influence their child.  

Preference for FV for those students who participated in the intervention has increased 

significantly by 0.32 percentage points compared to those who did not participate. If the number 

of members in the household increases, students preference for FV is also significantly increasing 

by 0.04 percentage points. For those students whose parents are employed in skill level 3 jobs, 

then their preference for FV is decreasing by 0.25 percentage points compared to those students 

whose are employed in skill level 1 jobs.  

 

7.1.3 Outcome 3: Effect of garden based nutrition education on preference 
for fruits and vegetables in the External environment 

The results for external environment eating behaviour is presented below. The hypothetical 

environment is set up in a supermarket where adolescents have a numerous variety of choices 

compared to the home environment.  

Table X: Results for effect of intervention on External environment 

 Baseline coefficient Effect P value significance 

Nutrition Knowledge 
   

Food pyramid -0.03 -0.01 0.49 

Nutrient role 0.11 0.04 0.11 

Plant knowledge     

Planted before -0.48 -0.18 0.14 

Plant part consumed -0.03 -0.01 0.75 

Identify seeds 0.02 0.01 0.74 

Parent-child relation     
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Aware of teachings at school     

Rare 0.36 0.14 0.45 

Sometimes 0.78 0.27 0.04 

Often -0.45 -0.18 0.31 

Always 0.34 0.13 0.34 

Junk food costs more     

Rare 0.18 0.07 0.61 

Sometimes 0.62 0.21 0.05 

Often 0.40 0.15 0.30 

Always  0.13 0.05 0.63 

Child behaviour     

Likes to eat packet food     

Rare 0.09 0.04 0.77 

Sometimes 0.29 0.11 0.32 

Often 0.72 0.23 0.09 

Always 0.02 0.01 0.95 

Influenced from ads     

Rare 0.40 0.16 0.28 

Sometimes 0.53 0.21 0.08 

Often 1.49 0.49 0.00 

Always 1.04 0.38 0.00 

Demographics     

Wave 0.55 0.20 0.10 

Age -0.30 -0.11 0.06 

Sex (Male) -0.03 -0.01 0.91 

Religion     

Hindu -0.15 -0.05 0.75 

Muslim -0.10 -0.04 0.88 

House count -0.03 -0.01 0.44 

Mother job     

Skill 2 - - - 

Skill 3 -0.85 -0.33 0.06 

Skill 4 -0.19 -0.07 0.57 

Father job     

Skill 2 0.16 0.06 0.59 

Skill 3 0.00 0.00 1.00 

Skill 4 0.14 0.05 0.58 

Total n= 248 observations 

R2= 0.1674 

 

Table 10 provides the effect of garden based nutrition education. Post intervention, if a 

student answers one more question on nutrition function and its sources, it increases their 

preference for FV by 0.04 percentage points. But answering one more correct information on the 

food pyramid is withdrawing their preference for FV by 0.01 percentage points. Garden knowledge 
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related to seeds and knowledge on planting steps for different kinds of seeds has a positive effect 

on the preference for FV than other information on gardening. For every seed the individual 

identifies correctly, the preference for FV increases by meagerly by 0.01 percentage points. 

However, having a prior gardening experience decreases FV preference largely by 0.18 percentage 

points.  

Students preference for FV increases to a large extent by 0.27 percentage points if their 

parents talk to them at least sometimes to get to know what they learnt at school and try to practice 

the same habits at home as compared to the parents who never take this effort. Also when 

sometimes majority of the parents feel that junk food  

Interestingly, the more a parent feels that their child’s food choices are often influenced 

by social media advertisements, the child shows significantly higher preference for FV by 0.49 

percentage points compared to those children whose choices are never influenced by 

advertisements.  

Therefore post intervention, for every garden based nutrition education session attendee, 

their preference for FV increases by 0.20 percentage points compared to a child who has not 

received the intervention. The elder a student gets by age, his/her preference for FV falls by 0.11 

percentage points. And if the mother is occupied in a job that qualifies to be at skill level 3, it then 

decreases their child’s preference for FV by 0.33 percentage points in comparison to a parent who 

is employed in a skill level 1 job sector. But the opposite is true for a father. If he is employed even 

in a skill level 4 job, his child’s preference for FV increases by 0.05 percentage points as compared 

to a father who is employed in skill level 1 job.  

7.2 RESULTS FROM CONCEPT MAPPING AND ESSAYS 

After the classroom teaching and gardening sessions, students were asked to write a concepts 

mapping or essay on the topic ‘ My future health’ using the key words discussed during class. This 

material is to subjectively interpret their learnings and understanding from these sessions. Since 

the questionnaire only focused on nutrition and garden knowledge and food preference, it did not 

capture the factor on why they should maintain a healthy diet and its impact on health etc. Thus 

this result is used to only substantiate post intervention survey.  

Table XI: Results of concept mapping and essays 

S.no   

Post treatment results 

Girls Boys 

1 Urbanisation 1.94 1.79 

2 Junk food 2.07 2.53 



 

 44 

3 Consumerism 0.53 0.63 

4 Sedentary lifestyle 1.66 1.44 

5 Disease 1.53 1.58 

6 Nutrition 1.97 1.50 

7 School garden 1.40 1.23 

8 Body image 1.13 0.86 

9 Luxury good 1.22 0.79 

  Total 13.46 12.34 

 

Each of these topics were carried 4 points each as students were given the space to write 

at most 4 things they learnt under each of these topics. From the table, it can be observed that on 

an average students were able to relate and connect to almost all the topics. They were able to 

score 2 points on an average regarding junk food however they had difficulty in understanding 

consumerism as on an average they  and couldn’t state even 1 point about it. Boys have also not 

understood the sessions on body image and whether healthy eating is a luxury good or not. Overall 

girls and boys scored almost similar by answering on an average 13 and 12 points respectively. 

 

7.3 TRACKING EATING PATTERN FROM THE FOOD 
JOURNAL 

Students were asked to maintain a food journal to track the food taken during snacks break. The 

evaluation of this food journal is already briefed in the methodology chapter. 0 points for the days 

when they eat a healthy snack and 2 points for days when they ate junk food. It is scored this way 

because in the short period of time, it was not possible to measure change in consumption towards 

healthy food however the decrease in junk food can be measured from the journal. Thus the main 

outcome variable in this research question was set to understand preference for FV and the food 

journal was used to observe if the intervention has reduced the rate of junk food consumption or 

not. 
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Figure II: Total number of junk food consumption per week 

 

 

Total number of junk food consumption was calculated by multiplying number of days of 

junk food consumption between 0-7 with the number of people falling under each category and 

summing it up for each week. As it is clearly visible, the consumption of junk food is gradually 

falling from Week 1 to Week 6. The last two weeks have however shown drastic decrease in 

consumption of junk food. In terms of percentage, consumption of junk food fell from 20% to 

12% in 6 weeks.  
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CHAPTER 8: DISCUSSION 

The current chapter will discuss the results from the study. The first section discusses 

interpretation of results in comparison to the literature and analyses the essays written by students. 

The following section moves on to discuss the limitations and areas for future improvement in 

this study. The final section outlines the future scope of the research paper. 

 

8.1 ANALYSIS OF THE TABLES IN COMPARISON WITH 
EXISTING STUDIES 

Intervention has shown a positive impact on students nutrition and gardening knowledge and food 

preferences. Seeing the initial results derived from simple mean comparison between pre and post 

intervention, student’s knowledge on food pyramid has increased for good but knowledge on 

nutrient roles and gardening did not increase much. Drawing from (Guthrie et al. 2015), that 

emphasizes on the importance of knowledge on food pyramid , it is good to see the rise in 

familiarity of students with the Indian food pyramid, as it has all the sufficient guide to lead a 

healthy diet. Second results compare the means of food preferences in the three hypothetical 

environments. Preference for FV has increased in all the situations except for boys in external 

environment which has reduced by 5%.  

Knowledge on nutrition, most importantly regarding food pyramid has led to an increase 

in preference for FV among adolescents in Internal environment 1 and 2, than knowledge on 

nutrient roles and source. In internal environment 1, where they have the space to make an 

independent choice, knowledge on food pyramid significantly increases preference for FV by 0.04 

percentage points. But in an external environment like the super market nutrition knowledge 

decreases their preference for FV by 0.04 percentage points. This is probably because of the 

influence of a different choice architecture as mentioned in. Since an environment like a 

supermarket has more options and different setting all together, it might take a longer time to 

change adolescents preferences in such kind of an environment.  

Contrastingly, knowledge on gardening, plant life, plant parts has a negative effect on 

adolescents preference for FV. Prior experience with planting also has a significant negative 

effective in preference for fruits in Internal environment 1 by 0.14 percentage points and positive 

impact on external environment by 0.01 percentage points. This mixed result shows that over all 

plant knowledge or gardening knowledge or gardening experience has not made any changes to 

their preference for FV. the reason could be because of the short duration of research. Class room 
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teaching sessions on nutrition involved more activities for which they were able to relate to the 

results immediately whereas gardening took time. Therefore for this sample it seems like 

intervention using gardening requires more time to create an impact. This finding is in contrast 

with. 

When adolescents get to make to independent decisions at home, then parent awareness 

on teachings at schools does not have an impact of preference for fruits. They reduce the 

consumption for fruits and prefer aerated drinks instead. But when their decisions are dependent 

on their peers or I they have to make choices in an external environment like at a supermarket, 

then parent involvement does increase preference for FV by 0.16 and 0.27 percentage points 

respectively. Overall, even if the parent feels that junk food costs more than healthy food, students 

still chose to reduce preference for FV.  

Child behavior reported by parents say that, their child likes to eat packet food, then their 

preference for fruits decreases by 0.19 and 0.27 percentage points in an independent and 

dependent decision making environment respectively. Social media largely has a positive effect on 

all three environments. Parents feel that their child’s eating habits are positively influence by 

advertisements. Which is also seen in the results as adolescents preference for fruits by 0.13 

percentage points in internal environment 1 and significantly by 0.34 percentage points in internal 

environment 2 and by 0.49 percentage points in external environment.  

Interpreting concept mapping girls were able to connect and write relevance between eight 

out of nine topics, while the boys were able to write on sic topics. The topics that showed clear 

understanding from the students were based on the key words Urbanisation, Junk food, Sedentary 

life style habit, Diseases and Nutrition. Majority of the students wrote in an essay format and only 

10% of the total managed to draw a concept map. Their argument mainly focused on the following: 

‘they see their future health burdened and suppressed by sedentary lifestyle patterns that is getting 

inevitable. Urbanisation of their communities, globalization of the food markets and rising 

consumer demand are all paving way for more disease burdened lives. After knowing the 

seriousness of NCDs in our community the transition to adapt a healthier lifestyle should be 

initiated from within ourselves and first step is to avoid junk food and start consuming nutritious 

food’. The students were honestly able to replicate their feelings regarding the changing lifestyle 

patterns and this realization is the most crucial result for this research.  

Tracking the consumption rate of junk food from week 1 to week 6 has shown a positive 

effect form the intervention. From start to end student’s junk food consumption has declined by 

6%.  
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8.2 LIMITATIONS AND OPPORTUNITY FOR FUTURE 
IMPROVEMENT 

Analogous to (Parmer 2009), (Morgan et al. 2010) and (Schmitt et al. 2019) this study faced some 

similar limitations. This study was not a randomized control trial. The schools were chosen 

through convenience sampling and hence the results cannot be genralised. In future, by trying to 

expand the coverage by increasing the sample size will help to prove more credibility for the 

intervention. Secondly, the 24 hour dietary recall food journal that was maintained on a daily basis 

was probably best suited for a short term intervention like this, but in order to measure the impact 

over longer duration of time, then this journal is not right indicator of long term health effects of 

vegetable preference on diseases. Lastly, due to time constraint, it was not sufficient to teach 

students on gardening its tools and rules. It would have been better if students were able to grow 

more fruits and vegetable plants rather than small saplings. It would have also been better if there 

was time to go back and do a follow-up study to measure if the effect retained or not.  

 

8.3 FUTURE SCOPE 

The novelty in this paper is applying garden based nutrition education in an Indian context to 

easily teach students about nutrition and health and hence try to change their preference from 

unhealthy food to healthy food. This study present the following four areas of scope for future 

research: To find out age wise consumption of junk food rate and device a separate intervention 

targeting each age groups, find the age wise change in dependency of parent -child relationship 

and find their change in preference for FV, how does the perceptions on body image, weight affect 

adolescents consumption patterns. 

 

 

 

 

 

 



 

 49 

CHAPTER 9: CONCLUSION 

Developing country like India, is suffering from double burden of diseases due to rising incidence 

of communicable and non-communicable diseases. Non-communicable diseases (NCDs) are 

caused by sedentary lifestyle practices that is characterized by lack of physical activity, increase in 

consumption of fast foods, alcohol and tobacco consumption, lack of sleep and mental stress. 

Prevalence of NCDs is higher in the urban population due to their rapidly changing lifestyle 

routines. Fortunately with advancements healthcare and medication the average life expectance of 

people in India has gone up to 67 years for male and 70 years for a female. But under the given 

scenario, this rising life expectancy is paired with longer years of diseases thus disrupting the quality 

of life. Amongst all factors, unhealthy food choices is one of the main causes of NCDs. 

Malnourishment is a condition associated to two situations: when there is lack of necessary 

nutrition and when there is excess of unnecessary nutrition (calories). This research is motivated 

to address the problem of early onset of NCDs. In recent years, individuals between 35-40 years 

have started to suffer from NCDs. In order to delay or completely prevent the onset of NCDs, it 

is significant to find an early intervention that can help change individual’s eating attitude. 

Childhood is the critical period to develop a healthy eating pattern particularly to get them 

acquainted with fruits and vegetables. However, the challenge is to spark their interest in 

consuming a healthy diet as it requires a lot of attitudinal changes.  

With reference to Social Cognitive Theory, this paper tries to answer the question whether 

garden based nutrition education can increase the preference for fruits and vegetables in 

adolescents in an internal and external environment setting. The six week long intervention 

focused on adolescents aged 10-14 years; aimed to enhance student’s knowledge and awareness 

regarding health and nutrition education using school gardening techniques, concept mapping and 

24 hour recall food journals. It was held in two schools from Chennai, which were selected based 

on the different income population they cater to. 

Results from this intervention depict that, nutritional knowledge gained mainly through 

food pyramid had a positive impact and led to increase in preference for fruits and vegetable (FV) 

in the Internal environment setting but led to decrease in FV preference in the external 

environment. School gardening and garden based knowledge did not help to increase the 

preference for FV due to the short duration of intervention. Students found the session on 

nutrition education easily relatable than the sessions on gardening as the gardens took time to grow 

and all the seeds planted were not only fruits and vegetables but there were also some flowers. 

When it comes to parent-child relationship, if the parent is more aware of the teachings at school, 
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it lead to an increase in preference for FV in the internal environment 2 and external environment. 

Social media and advertisements also show a positive effect on a child’s eating habit as it led to 

more consumption of FV. Over all using the 24 hour recall food journal, student’s preference for 

junk food did reduces by 8% from Week 1 to Week 6 of the intervention process. Students were 

able to reflect on majority of the topics discussed during the classroom sessions and found this 

method of garden based nutrition education more applicable and convenient to learn.   

This mode teaching the children re-emphasises the purpose of education. Often education 

is only seen as an end goal to score marks. And hence during the teaching and learning process, it 

is often forgotten to create an environment where students can also apply their learnings. All it 

takes to spark the student’s interest is to engage them, help them practice what they learnt and 

ensure they learn for the purpose of bringing a positive/desired change in their attitude and not 

for an end goal like marks and grading. 
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Annexure I 
 

Descriptive table 

Table 12: BMI indicator, Body weight assumption and Solution to take care of body 
weight made by the child 

This table is a comparison between students actual BMI indicator with their assumption of weight 

and how take care of their body weight. The students must be a good judge of their body weight 

at any point in time so that they know the right nutrient intake that is required for their body. If 

not they will be malnourished. 

  %  

Total sample 249 
BMI indicator   
Under weight 39 
Normal weight 51 
Over weight 8 
Obese 3 
    
Assumption about body weight 
Under weight 63 
Normal weight 17 
Over weight 14 
Obese 6 
    
Solution to maintain balanced weight 
Lose weight 37 
Gain weight 16 
Stay the same weight 32 
Not trying to do anything 14 
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Annexure II 

Pictures taken during the Field Work  

 

 

 

Planting sessions in classroom 

Classroom with all the samplings at the back and 2 pictures of the students who were part of the intervention 

 

Learning Indian food pyramid through group activity 

 


