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 the integration of knowledge, processes and practical skills from multiple 

disciplines synthesised through interdisciplinary and transdisciplinary inquiry 

and pertinent paradigms; AND 

 demonstrated capacity to take critical/ transformative/ emancipatory action to 

enhance wellbeing and to advocate for individuals, families and communities at 

all levels and sectors of society (IFHE 2008, p. 2). 

The Position Paper (IFHE, 2008) explains that home economics can be clarified by four 

dimensions or areas of practice: 

 as an academic discipline to educate new scholars, to conduct research and to 

create new knowledge and ways of thinking for professionals and for society 

 as an arena for everyday living in households, families and communities for 

developing human growth potential and human necessities or basic needs to be 

met 

 as a curriculum area that facilitates students to discover and further develop 

their own resources and capabilities to be used in their personal life, by 

directing their professional decisions and actions or preparing them for life 

 as a societal arena to influence and develop policy to advocate for individuals, 

families and communities to achieve empowerment and wellbeing, to utilise 

transformative practices, and to facilitate sustainable futures. 

These statements directly connect to the ideas presented regarding happiness and wellbeing, 

and how this connects with sustainable futures. In this regard, home economics as a field is 

less focussed on subjective wellbeing (happiness) than on wellbeing in the objective 

dimension. However, given the affluence of contemporary times, the capacity to achieve 

objective wellbeing is greater than ever before and hence the focus of the profession has 

more recently extended to include subjective wellbeing. This paper now turns to the data for 

greater insight into the consideration of happiness in the home economics literature and how 

this relates to the Home Economics Literacy Model (HELM) (Pendergast, 2015). 

Method 

In order to better determine the explicit connection between home economics and 

happiness—taken to be subjective wellbeing—a text analysis of the peak international 

publication of the field was undertaken. A series of words, derived from the informing 

literature, were located to report the degree to which the professional literature focusses on 

subjective wellbeing. 

The Journal 

The International Journal of Home Economics (IJHE) is published electronically twice a year 

by the International Federation of Home Economics (IFHE). Intended to be an international 

publication to highlight research and discussion of Home Economics, IJHE utilises a 

comprehensive peer-review process. The focus of the publication is emergent work in all 

aspects of home economics. Table 3 provides a summary of the number of articles published 

in each of the issues across the seven years of publication to date. 
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Table 3 Number of articles across seven years of publication 

Year Volume Issue 1 Issue 2 Total Word 
count* 

2008 1 9 6 15 64,938 

2009 2 7 7 14 76,931 

2010 3 3 3 6 28,257 

2011 4 4 4 8 33,750 

2012 5 6 18 24 106,246 

2013 6 12 12 24 96,965 

2014 7 5 6 11 59,226 

Total    102 466,313 

*(Nvivo) 

For the purpose of this investigation, all papers published in the journal from 2008 to 2014 

were included as part of the study. 

Data 

All 102 articles published in IJHE were converted to Microsoft Word to allow for the removal 

of headers, footers, references, and other formatting graphics, figures, number-based tables, 

author details, acknowledgements and notes. Where tables were formatting devices used to 

layout sentence text in dot points, these were converted to text. A search for words 

associated with subjective wellbeing was undertaken, with the key terms derived from the 

literature. These were initially wellbeing and happiness (and happy). After considering the 

stimulus article (Rutledge et al., 2014) and Henry’s (1995) annotated bibliography, other 

relevant terms were added to the search list, namely wellness, hope, needs, satisfaction and 

Maslow. 

Wellbeing was spelt both as well-being and wellbeing across the seven volumes, and all 

instances of well-being (161) were converted to wellbeing for consistency. In an initial search 

for the terms happiness, happy and hope it was clear that not all appearances of these terms 

were relevant to the research, viz: 

 Happy was most often used in the context of the authors’ evaluation of a 

concept, or their perception of others’ evaluation of concept, rather than an 

evaluation of life satisfaction; and 

 Hope was most often a stylistic device used in writing to engage the reader, 

rather than referring to a participant’s viewpoint. 

When happiness (happy, hope) was used in any of these ways unrelated to the meaning in this 

study, it was removed from the frequency count. This process is demonstrated in Table 4, 

with the column headed ‘relevant appearance’ identifying only those instances where the 

word was used according to its relevance to the topic. 

Findings and discussion 

The frequency of the terms in the articles is presented in Table 4. 
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Table 4 Key terms absolute frequency and relevance across entire Journal 

Word Frequency Number of papers 
in which word 
appears (of 102) 

Frequency of 
relevant 
appearance 

Relevance 
% 

happy 16 10 9  56.25% 

happiness 21 13 21  100.00% 

hope(d/fully/s/lessness) 42 25 5  11.90% 

wellness 22 10 22 100.00% 

wellbeing  332 50 332 100.00% 

needs 471 75 416 88.32% 

satisfaction 109 22 109 100.00% 

Maslow 51 4 51 100.00% 

 

What this table indicates is that in all cases, the words Maslow, satisfaction, wellbeing, 

wellness and happiness appear in text with meaning related to the study. For the term happy, 

in almost half of the cases in which it is used it does not relate to the study. Furthermore, the 

term needs is used 471 times in 75 papers while the term wellbeing is used 332 times in 50 

papers. Happiness appears 21 times in 13 different papers. 

Also of interest in this study was the connection with expectations, in the way in which it 

might affect happiness outcomes. A frequency count was conducted to determine the number 

of times expectation appeared as a unique term. It appeared 45 times, in 30 different 

articles. Only two articles connected expectations and happiness together. 

A further finding was related to the collection of words appearing in conjunction with the 

word needs in the home economics journal data set. Figure 5 presents this information 

visually, where the size of the word indicates the relative frequency compared to other terms 

in the visualisation, with needs the core theme. 

 
Figure 5 Wordle of word associations with the term needs in the International Journal of Home Economics 
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In this visual representation of the word association with needs in the data set, it is evident 

that the connection to wellbeing of human, family, home, people and so on relates to 

fundamental needs as described by Maslow’s Hierarchy of Needs. 

Having now established that the home economics publications at a global level include 

considerable emphasis on wellbeing and happiness, the question of how the field goes about 

this and what the future holds will now be considered. 

The role of Home Economics and expectations – HELM literacy 

A clear connection can made between the Home Economics Literacy Model (HELM) 

(Pendergast, 2015), needs of individuals and families and transformative action for wellbeing, 

and a number of wellbeing components and measures, including Maslow’s Hierarchy of Needs. 

Figure 6 presents the Home Economics Literacy Model with needs and wellbeing highlighted. 

 
Figure 6 HELM links to wellbeing and Maslow 

The frequency of the term Maslow as reported in this study indicates that home economics 

literature incorporates the concepts of needs, and also Maslow’s Hierarchy of Needs, along 

with wellbeing and other relevant terms associated with both objective and subjective 

wellbeing, and hence happiness. In considering this focus on needs, it is pertinent to return to 

one of the features that separates individual objective and subjective wellbeing (Veerhoven, 

1991) that is, long term—as opposed to momentary happiness—comes about from having 

needs met. This is clearly an aspiration of the field of home economics, as evident in the 

HELM visualisation which links together the Essential Dimensions and the Areas of Practice of 

the field. Also noted in the Essential Dimensions is the goal to “advocate for individuals, 

families and communities to achieve empowerment and wellbeing, to utilise transformative 

practices, and to facilitate sustainable futures” (IFHE, 2008, p.2). It is to the goal of 

sustainable happiness the HELM approach must now turn. 
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Sustainable Happiness and wellbeing 

O’Brien (2013, p. 295-6) explains the notion of sustainable happiness, defining it as 

“happiness that contributes to individual, community and/or global wellbeing without 

exploiting other people, the environment or future generations”. This approach is 

underpinned by a United Nations (UN) resolution recommending that member states give 

more attention to happiness and wellbeing in their economic and social development policies 

(UN, 2011). It is argued that with philosophy in place, economic outcomes will consequently 

be enhanced. Following this 2011 resolution, in 2012 the World Happiness Report (Helliwell et 

al., 2012) was launched, which outlines the benefits of aligning economic and social policy to 

contribute to wellbeing—for individuals and for all. The intention of this approach is to focus 

on the notion that individual happiness and wellbeing are intertwined with the happiness and 

wellbeing of other people, other species, and the natural environment (O’Brien, 2005). In 

order to achieve this goal, O’Brien argues that education is an important part of the solution 

“contributing to resilient, sustainable happiness and wellbeing for all” (O’Brien 2013, p. 303). 

However, O’Brien asks the question, as reflected in the title of her 2013 publication: who is 

teaching us about sustainable happiness and wellbeing? 

The concept of sustainable happiness and wellbeing points directly to education as assisting 

to achieve the goal of happiness (O’Brien, 2013). As already noted, the International 

Federation of Home Economics (IFHE) Position Statement Home Economics for the 21st 

Century (IFHE, 2008), while not including the words happy or happiness in the statement, 

does include the word wellbeing 5 times and the word sustainable appears 6 times. It is 

always incorporated as an adjective, twice as sustainable living; twice as sustainable 

development and once each for sustainable vision and futures. It appears that achieving 

sustainable happiness and wellbeing is inherently built into the philosophy of the field. 

Summary 

In order to explore this area more deeply, an analysis of the complete published works of the 

International Journal of Home Economics was conducted. Specifically, the study was 

interested to determine if home economics worked in the domain associated with setting 

expectations that would enhance the opportunity for achieving happiness. Whilst there was 

little explicit evidence that expectations and happiness were understood or theorised in the 

literature, there is a clear connection between needs, wellbeing, happiness, and sustainable 

practices. 

References 

Boniwell, I. (2015). Happiness and subjective wellbeing http://positivepsychology.org.uk/pp-
theory/happiness/57-happiness-and-subjective-well-being.html Accessed 19 July 2015 

Bradburn, N.M. (1969). The structure of psychological wellbeing. Aldine Publishing Co., 
Chicago.  

Healthways (2104). State of Global Well-being: 2014 Country Well-being Rankings, 
http://www.well-beingindex.com/2014-global-report Accessed 19 July, 2015 



Pendergast: Home economics, happiness and literacy IJHE Vol 9 No 2 2016 

138 

Helliwell, J., Layard, R., & Sachs, J. (Eds.) (2012). World happiness report. 
http://www.earth.columbia.edu/sitefiles/file/Sachs%20Writing/2012/World%20Happi
ness%20Report.pdf. 

Henry, M. (1995). What does wellbeing mean? An annotated bibliography. Journal of the HEIA 
2(3), 53-60. 

International Federation for Home Economics (2008). IFHE Position Statement—Home 
Economics in the 21st Century. Bonn: IFHE. 

Maslow, A. (1971). The farther reaches of human nature. Penguin Books, Victoria, Australia. 

McCall, S. (1975) Quality of life. Social Indicators Research, 2(2), 229-248. 

O’Brien, C. (2005). Planning for sustainable happiness. Paper prepared for the 2nd 
International Conference on Gross National Happiness, Antigonish, Canada. 
www.gpiatlantic.org/conference/papers/obrien.pdf. 

O’Brien, C. (2013). Who is teaching us about sustainable happiness and wellbeing? Health, 
Culture and Society, 5(1), 294-307. 

Pendergast, D. (2015). HELM – Home Economics Literacy Model – A vision for the field. 
Victorian Journal of Home Economics, 54(1), 2-6. 

Rutledge, R., Skandali, N., Dayan P. & Dolan, R. (2014) A computational and neural model of 
momentary subjective well-being, Proceedings of the National Academy of Sciences 
USA (PNAS). Vol. 111, No. 33, pp. 12252-12257. 

Strack, F., Argyle, M., & Schwarz, N. (1991). Subjective Well-being: An interdisciplinary 
perspective. Pergamon Press: Oxford. 

The Happiness Institute, 
http://www.thehappinessinstitute.com/freeproducts/docs/CHOOSE%20handout%20su
mmary.pdf, Accessed 19 July, 2014 

United Nations. (2011). Happiness should have greater role in development policy—UN 
Member States. UN News Centre. 
http://www.un.org/apps/news/story.asp?NewsID=39084. 

Veenhoven (1991) Questions on happiness: classical topics, modern answers, blind spots. In: 
F. Strack, M. Argyle & N. Schwarz (Eds). Subjective Well-being: An interdisciplinary 
perspective. Pergamon Press: Oxford, 7-26. 



International Journal of Home Economics 

139 

Developmental Changes in Sleep Schedule: Influences of 
Mother’s Time Use 

Yuka Sakamoto 

Naruto University of Education 

ysakamoto@naruto-u.ac.jp 

Abstract 

This study shows the developmental changes of Japanese children in sleep 

schedules from 0 to 15 years of age, focusing on the influences of their mothers’ 

time use. 

Data used for this study were derived from a web questionnaire survey 

conducted in September 2013. The sample consisted of women having a husband 

and children (under 15 years old), who reside in the Tokyo metropolitan area. 

The valid sample size excluding quite short time responses and/or inappropriate 

answers was 502. 

The average bedtime for 0-9 years old was between 9:00 and 9:30 p.m., a shift 

later from 10 years ago. The sleep schedules of children with employed mothers 

were significantly later than non-employed mothers for the ages 0 to 12. 

However, sleep schedules did not show a linear correlation with mothers’ 

working hours. Logistic regression analysis with a subsample limited to 0-12 

years old (n=233) tested the factors affecting late bedtimes. The result showed 

that whereas a later return home by mothers and having support from 

grandparents increased the probability of late bedtimes while fathers’ childcare 

and co-residence with grandparents decreased the probability. 

To prevent late bedtimes, it is important that mothers return home earlier and 

fathers handle more childcare. Receiving support from grandparents has a 

double-edged effect: support from non-resident grandparents is more likely 

associated with late bedtimes. This study speaks to the need for a fundamental 

change in Japanese full-time employee work schedules so as to retrieve a sound 

life for children. 

Background: Young Children’s Delayed Sleep Schedule 

In Japan, it had been reported these past 10 years that young Japanese children’s sleep 

schedule is markedly late. Eithoh et. al (2011) shows the rate of change with a Japanese 

national sample of preschool children who go to bed later than 10 p.m. It is remarkable that 

59% in 2000 and 41% in 1990 of 2-years-old go to bed later than 10 p.m. Especially in 2000, 

the tendency of the late bedtime is quite marked showing more than half of pre-schoolers go 

to bed after 10 p.m. 

In data compared with other countries, Asian countries, especially Japan and Korea show a 

marked shortness of sleep and late bedtimes for children (Mindell et. al, 2010). Apart from 

Japan and South Korea, the average bedtime for 0- to 36-month-olds was in the 20:00 hour 

time span. Japan’s average of 21:18 and even more so South Korea’s of 22:06 showed a 
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significant trend for late bedtimes. Nor was it the case that these late bedtimes were covered 

by naps during the day. The total sleep time per day for Japanese infants was the shortest of 

the eight countries surveyed, more than one hour shorter than compared to Western 

countries. 

In research on sleep and behavioral disorders in children, it has been pointed out that 

disturbed lifestyles in early childhood such as late sleeping easily lead to behavioral problems 

and emotional instability (Kodama et. al, 2011, Nixson et. al, 2008, Gregory et. al, 2008, 

Yokomaku et. al, 2008). There is also research that a higher percentage of 5-year-olds with 

disturbed sleep-wake rhythms can not replicate a triangle correctly compared to 5-year-olds 

with good sleep-wake rhythms, raising concern also about adverse effects on brain 

development (Suzuki et. al, 2005). It has also been confirmed empirically that Japanese 

elementary and junior high school students with regular bedtimes and who eat breakfast 

every day do better on achievement tests, the importance of sufficient sleep and a well-

ordered life in children’s development has long been pointed out (MEXT, 2012). 

Factors determining children’s bedtimes 

Children’s bedtimes and length of sleep are said to be affected not only by personal factors 

such as the individual’s temperament, but also to a large degree by environmental factors. 

What then are the environmental factors directly affected by adult attitudes and behavior 

surrounding both children and parents? Kodama et. al (2009) cite that parents’ attitudes to 

sleep and their putting children to bed behavior have an influence on children’s bedtime 

schedules. When parents are aware of the importance of an early bedtime and put their 

children to bed at an appropriate time, children will not be late to bed (Magee et. al, 2012). 

However, if the mother is working, her time is limited after returning home, and it is not easy 

to put children to bed at an appropriate time. Especially in the case of mothers who work 

full-time, it is very difficult to return home early (Statistics Japan, 2012). In addition to the 

significant trend for full-time workers in Japan to work long hours, in many cases a 

considerable commute time is required when living in the Tokyo metropolitan area (Nagase & 

Moriizumi, 2011). Moreover, given the low participation of males in housework and childcare, 

women are responsible for the majority of housework even if they work and they have many 

tasks to perform after they return home (Statistics Japan, 2012, Inui, 2013). The share of 

three-generation households has also fallen in recent years, suggesting that only a low 

number of cases receive help with housework and childcare from grandparents (Koyama, 

2012). While the employment rate for women with preschoolers has risen, if there is no 

change in the trend for long work hours and women being solely responsible for housework, it 

is more than likely to have an adverse affect on children’s bedtimes. 

Based on the above situational awareness, this study will examine how the everyday life 

circumstances of parent influence a child’s bedtime. In addition to checking developmental 

changes in children’s bedtime and length of sleep from data on 0-15-year-olds in the 

metropolitan area, it will also clarify how the everyday life circumstance of parents’ impact 

on children’s lifestyles using children’s late bedtimes as a representative index. 
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Method 

Sample 

Table 1 Data Set Outline 

Survey Type Cross section survey 

Survey Subjects Married women with children (under 15 years) reside in Tokyo 
metropolitan area 

Sampling Stratified random sampling (based on job status and the age of the 
smallest child) from registered monitors of a internet research company 

Survey Method Web Questionnaire Survey 

Survey Period September 20-25, 2013 

Valid sample size(rate) 502 (30.2%) 

No. e-mail sent 1,660 

Used Subsample for logistic 
Regression 

276 (first child aged 15 years and under) 

 

Data used for this study derive from a web questionnaire survey conducted in September 2013 

on a sample of married women and children (under 15 years old), who reside in the Tokyo 

metropolitan area. The data set used is shown in Table1. Stratified random sampling based on 

job status and the age of the smallest child was conducted from the registered monitors of an 

online research company. The valid sample size excluding quite short time response or 

inappropriate answers was 502, 301 employed and 201 non-employed. 

The dependent variable: Late Bedtime 

The dependent variable “late bedtime” is 1 and “others” the 0 dummy variable. Of the items 

asked concerning the daily time schedule, those who gave 10.pm. or later as the bedtime for 

the eldest child were treated as “late bedtime”. 

Explanatory Variables 

Explanatory variables included (1) mothers’ returning home late (dummy variables with “6 

p.m. and after” is 1, if not, 0), (2) fathers’ returning home late (dummy variables with “8 

p.m. and after” is 1, if not, 0), (3) fathers’ involvement in childcare (aggregated scale of 

Likert-type 4 degree with 7 items, α=.785), (4) grandparents childcare support (“more than 

once a month” is 1, if not, 0), and (5) living with grandparents (“yes” is 1, if not, 0). Control 

variables are child-related factors including (1) child age (10 years old and over = 1, if not, 0) 

and (2) the number of siblings. Since the analysis focuses on the bedtime of the eldest child, 

a number of siblings of 2 or more indicates that the child has younger siblings. 

Results 

Children’s bed time and Mother’s Work hours 

First the developmental changes of children’s bedtime and the difference in their bedtime by 

their mothers’ work hours will be examined. Figure 1.1 shows the mean bedtime across age 

group by mother’s work hours. 



Sakamoto: Developmental changes in sleep schedule IJHE Vol 9 No 2 2016 

142 

 
Figure 1 Bedtime across age group by mother’s work hours 

Looking at averages, the bedtime of children aged up until 9 stayed around the 9:00 to 9:30 

p.m. mark, becoming later for children aged 10 years and upward. As with the results of 

nationwide sample data (Eitoh 2011), the bedtime for 0-to 3-year-olds was later than 4- to 6- 

and 7-to 9-year-olds. The major causes of a later bedtime for 0- to 3-year-olds were that 

there are a lot of children who have a nap time and can sleep until late in the morning 

because they have not yet started a social life such as going kindergarten or school. 

Table 2 Weekday time schedule by mother’s work hours 

 Wake up Return 
home 

Start 
dinner 

Bedtime 
(children) 

Bedtime 
(mothers) 

Late 
bedtime 

rate 

Full-time: 30h and more/w 5:54 17:59 19:05 21:40 23:09 43.2% 

Part-time: less than 30h/w 6:13 15:44 18:41 21:32 23:18 39.8% 

Non-Working 6:18 ― 18:35 21:16 23:26 25.7% 

 

Figure 1 indicates that children’s bedtime did differ according to the mothers’ work hours, 

the bedtime for children of full-time working mothers (working 30 hours and more per week) 

being the latest for 0-to 9-year-olds. Especially for 4- to 6-years-olds, children’s bedtime 

varies greatly according to the mother’s work hours by more than 30 minutes. While the 

average bedtime for 4- to 6-year-olds with full-time working mothers was 9:35 p.m., that for 

part-time working mothers was 9:01 p.m. and for non-working mothers 8:56 p.m. However, 

the bedtime difference for very young ages gradually decreased, the difference by mothers’ 

workhours becoming hardly identifiable. 

Mothers’ time schedule: children under 12 years 

Focusing on children under 12 years, the mothers’ average daily timetable was checked to see 

how they managed their time on weekdays. Table 2 gives the averages for weekday time 

schedules by mother’s work hours. As can be seen, the mothers’ average timetable showed a 

tendency according to their work hours. “Start dinner” and “Bedtime” became later 

corresponding to the length of the mothers’ working hours, in the order of “Non-working”, 

“Part-time”, and then “Full-time”. The average bedtime of the eldest child was 9:16 p.m. for 

non-working mothers, 9:32 p.m. for part-time mothers, and 9:40 p.m. for full-time mothers. 
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The numbers on the right side of Table 2 show the ratio of the eldest child’s Late Bedtime, 

i.e. after 10 p.m. As noted before, the ratio of Late Bedtime for “Full-time” mothers was the 

highest at 43.2%. The ratio for “Part-time” mothers was 39.8%, which did not differ greatly 

from “Full-time” mothers. That of “Non-working” mothers’ was the lowest at 25.7%. 

However, the result shows the ratio of their child’s Late Bedtime to be over 25%. 

At the same time, the timetable revealed the busy daily life of full-time mothers. They had 

only 1 hour or so from “Return home” to “Start dinner”. Although the average child’s bedtime 

for full-time mothers was the latest, the difference with that of part-time mothers remained 

9 minutes. The picture is one of mothers moving from one task to the next from the time they 

return home until their child’s bedtime as they try to get their children to bed early. 

Factors affecting late bedtime: Logistic regression: 

Table 3 presents the minimum, maximum standard deviation and mean for each variable used 

in the analysis for the total sample. The mean is also calculated by bedtime and the t-test is 

used to test the significance of difference between late (10 p.m. and later) and not late 

(before 10 p.m.). 

The proportion of children going to bed late at 10 pm or after was 35% of the total. The share 

of mothers returning home after 6 pm was 14% overall, 21% in the case of a child going to be 

late, and 11% if not, the percentage of mothers who return home late being statistically 

significant for late bedtimes or not. The share of fathers returning home after 8 pm was 60% 

overall with the average father child care participation score being 13.8, meaning he would 

perform the seven items listed about 2-3 times per week. Although the percentage that 

receives parenting support, such as a drop off and pick up by grandparents, at least once a 

month is not low at 39%, the percentage of those living with grandparents is a minority at 7%. 

There was no statistical significance in whether a child went to bed late or not for the 

father’s return home time, his childcare participation, grandparents’ parenting support, or 

the proportion living with grandparents. The variable that showed a large difference for late 

bedtimes or not was the age of the child him/herself. While 56% going to bed after 22:00 

were 10-12-year-olds, the figure for the second highest cohort of 9-year-olds was 19%. 

The most pronounced finding is this descriptive table is that the significant different variables 

between late bedtimes and not late were 1) late return home: mother, and 2) 10-12 years 

old: age of the eldest child. With respect to parents’ and grandparents’ factors, mean 

differences by children’s bedtime were not significant other than the mothers’ return home. 

To identify factors affecting children’s late bedtime other than mothers’ work hours and 

controlling for reciprocal influence, logistic regression analysis with Late-bedtime as the 

dependent variable was conducted. 
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Table 3 Descriptive Statistics 

  Min. Max. SD 

Mean  

All 

Bedtime  

Late 
(22:00 
and 

later) 

Not late  
(before 
22:00) 

 

Dependent Variable Late bedtime 0 1 .48 .35    

Parents’ and 
Grandparents’ 
Factors 

Late return home (18:00 and 
later): mother 

0 1 .35 .14 .21 .11 * 

Late return home (20:00 and 
later): father 

0 1 .49 .60 .58 .62  

Father’s childcare 7 28 4.38 13.80 13.30 14.06  

Childcare support by 
grandparents 

0 1 .49 .39 .45 .36  

Living with grandparents  0 1 .25 .07 .05 .07  

Control Variables 10-12 years old: age of 
eldest child 

0 1 .47 .32 .56 .19 *** 

The number of siblings 1 4 .65 1.57 1.57 1.58  

*:p<.05, ***:p<.001(T-tests) 

Table 4 shows the result of logistic regression analysis for the sample of 12 years and under 

that explores factors affecting late bedtime, 10 p.m. and later. The proposed model yielded a 

chi-square of 57.454 with 7 degrees of freedom, showing that this analytical model fits the 

data reasonably well. 

As a result of the analysis, there was a 2.27 times higher prospective that a child at 

elementary school would sleep late if, “mother’s return home: 18:00 and later” compared to 

18:00 or earlier. Elsewhere, “grandparents parenting support” as a factor leading to late 

sleep was 1.95 times higher and significant at the 5% level compared to no support no 

support. In contrast, “childcare frequency of husband” at 0.94 times, and “living with 

grandparents “ at 0.32 times were both under the value of 1, and although they are factors in 

reducing the probability of late sleep, their statistical significance was only at the 10% level. 

The factor “husband returns home at 20:00 or later” was also negative, and although it is a 

factor reducing the probability of late sleep, the level was not statistically significant. 

Checking the control variable, if the eldest child is 10-12 years old the probability was 6.13 

times compared to those under 10 years old, making it the most powerful explanatory 

variable. While “number of siblings” was negative, it was not statistically significant. 
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Table 4 Factors affecting late bedtime of children: Logistic regression 

  B  SE B Odds 

Parents’ and Grandparents’ Factors Late return home: mother .819 * .382 2.269 

Late return home: father -.428  .295 .652 

Father’s childcare -.063 + .034 .938 

Childcare support by grandparents .668 * .287 1.951 

Living with grandparents  -1.134 + .639 .322 

Control Variables 10-12 years old: eldest child age 1.813 *** .293 6.129 

Number of siblings -.268  .218 .765 

Constant  -.091    

χ2 57.454*** 

df 7 

*:p<.05, ***:p<.001 

Discussion 

It was confirmed in this study how children’s sleep schedules were affected by adult work 

status and time use surrounding the child, such as parents. Children’s bedtimes were shown 

to vary according to the mother’s employment status, bedtimes being the latest for 0- 9-year-

olds if the mother worked full-time. However, the differences observed when children were 

small gradually decreased, with differences by employment status of the mother being hardly 

observable for 12-year-olds and over. This would suggest that at the age of 12 and over, 

children set their own life schedules without being affected by parent putting-to-bed 

behavior and pace of life. 

Furthermore, in Japan, if the mother is in full-time employment, it is not uncommon until a 

child is six years old to take a nap in childcare facilities, and so going to be a little late at 

night is not necessarily considered to be a hindrance to daily life. Considering these in 

conjunction, attention need to be paid to differences in children’s bedtimes of the child by 

the mother employment status during the ages 6 to 12 years, in other words the elementary 

school years. Not only is adequate sleep required during the elementary school years, 

children are still easily affected by their parents life schedules at this age. Especially in the 

early stages of elementary school, children must learn to get adequate sleep while breaking 

the nap pattern. The involvement of parents is key in keeping a rhythm of early bedtime. 

Regarding grandparents, it was a surprising result to find that children went to bed later if 

“there is child care support from grandparents” than not. Taken together with the fact that 

“living with grandparents “ lowers the probability of late sleep, it may be that rather than 

living with grandparents, support from grandparents who live close by in the form of dropping 

children off and picking them up leads to later bedtimes. Relying on childcare from 

grandparents may lead to a tendency for the mother to return later, or to waste time going 

home from the grandparents’, thereby delaying bedtime. In addition, it may also be that in 

the first place the mother is so busy that she has to get help from the grandparents and she 

may not have the physical or temporal leeway to put children to bed early. 
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A point revealed by multivariate analysis was that in order to prevent late bedtimes for 

children, an early return home by the mother and childcare participation by the father were 

important. Although nothing would be better than an early return home by the father as well, 

at the current stage what is in question is his actual involvement in childcare rather than 

time. Regarding grandparents, while it is favorable to live together, relying on grandparents 

who live somewhere else has the apparent drawback of making children’s life schedules later. 

Today the employment of women is promoted and there is a call for men and women to be 

able to work equally, but this should not come at the cost of children’s lives. In order to 

maintain a healthy life for the child, initiatives such as parents being able to return home as a 

matter of course by 18:00 are crucial. 
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Abstract 

This primary aim of this study was to examine the perception and behavior 

towards the purchase of sustainably-produced food of consumers in Singapore. 

Almost 900 working adults in Singapore completed a survey which included a 

food choice ranking, a values clarification exercise, likelihood to buy 

environmentally-friendly items and a knowledge quiz. Results showed consumers 

were consistent in the way they prized their beliefs regarding food choice and 

the way they choose and purchase food. The main drivers for food purchase are 

pragmatic reasons such as “safety”, “health”, “personal preference” and 

“affordability”. Few (<10% of consumers) prioritized environmental and ethical 

concerns when making food choices. Consumers were uncertain that purchasing 

sustainable food would make a difference towards environment conservation 

(54.3%) and 76.6% made little effort to buy sustainable food. Knowledge was 

generally weak and did not correlate to the intention to purchase 

environmentally-friendly goods. However, consumers who worked in 

environmental-related occupations considered the environment and ethics when 

making food choices more than those who are not in environment-related work, 

and were more likely, though not significantly different, to buy products made 

from environmentally-friendly material and believed that buying sustainable 

food would make a difference in conservation. This result indicated that 

contrary to popular belief that knowledge increases the intention to be more 

sustainable in food purchase, it is the level of engagement in conservation work 

that will motivate sustainable behavior. Hence it is crucial to not just translate 

sustainable literacy but engaging the consumers in caring for the environmental 

to change behavior. 

Introduction 

“Sustainable living, sustainable consumption, green, eco-friendly, environmental 

conservation”, are trendy words tagged loosely to everyday living these days. However, in 

recent years, these phrases seem to have gained more presence in our daily lives than before. 

For example, they can be found on labels of products, services, commercials, and are 

formally discussed in government initiatives and policies. With greater awareness, there is 

also greater pressure, direct or indirect, to promote sustainable living. While there is no 

exact definition of the term sustainable consumption, a formalized definition was proposed 

at the Oslo Roundtable on Sustainable Production and Consumption Symposium 1994. The Oslo 

symposium defined sustainable consumption as the usage of goods and services to satisfy the 

basic needs of humans and to improve the quality of life, “while minimizing the use of natural 

resources, toxic materials and emissions of waste and pollutants over the life cycle, so as not 
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to jeopardize the needs of future generations” (Norwegian Ministry of Environment, 1994). In 

simpler terms, sustainable living means that consumers need to factor in “sustainability” in 

their decision-making process, in order to reduce negative impact on the environment. 

This research focused on sustainable food consumption, in particular, to measure the 

perception and understanding of sustainable food consumption of consumers in Singapore. 

Sustainable food consumption is one of the approaches to ensure sustainable living. While 

there are no official definitions to date, sustainable food consumption generally encompasses 

aspects of sustainable food production, human and animal health, effects on the 

environment, fair trade, fair wage, reduce carbon footprint, minimizing waste, as well as 

food security and availability. Sustainable food consumption can be regarded as “access and 

use by all present and future generations to the food necessary for an active, healthy life, 

through means that are economically, socially and environmentally sustainable” (Lefin, 2008, 

p.2). Tischner and Kjaernes (2007) stressed that sustainable food consumption is not about 

reducing food intake per se but to consider food production, preparation, consumption, 

digestion and disposal of leftovers in the context of different regions and cultures. 

Sustainable practices must be incorporated throughout the food supply chain, literally at each 

critical stage from farm to fork to bin. Particularly, systems must be in place in this process 

to mitigate potential negative environmental consequences. 

The world’s growing population coupled with globalization has also brought about greater 

mobility of people. Consumers are demanding for easy access to international food. As people 

move, the demand for their traditional and cultural flavor in food also increases through 

assimilation and acculturation of food in these plural or multi-cultural societies. This has 

resulted in rising energy usage to transport food to various parts of the world. Research 

conducted by the European Environment Agency (EEA) showed that within Europe, food 

consumption is one of the four major components which directly impacts the environment, 

alongside housing, personal travel and tourism (EEA, 2006). 

Singapore is a highly urbanized island city, with more than 5 million people living on an area 

of about 712 km2 and lacking in natural endowments of large countries. Population stress, 

coupled with almost no food production, places Singapore in a precarious position in terms of 

food sustainability and security. Food production is insufficient and unsustainable. Singapore 

imports 90% of food and 40% of water. This means that the nation is highly sensitive to food 

prices and supply fluctuation as imports can be hindered by natural disasters, epidemics, or 

transportation hitches. 

Factors influencing sustainable food consumption 

Research has shown that the factors that influence their food purchases are governed by 

“self-centered” values such as economic considerations, health concerns, taste, appearance, 

nutrition, availability, familiarity and ethical concern (Hoogland, de Boer, & Boersema, 2006; 

Steptoe, Pollard, & Wardle, 1995). More than 60% of the 520 American consumer surveyed 

agreed that they would consider buying if sustainable products were safer, healthier, higher 

quality and same price (Grail Research, 2009). However, the idea of considering the 

environment when making purchases does not seem to be explicit among consumers. Self-

centeredness hinders the willingness to consume sustainably while eco-friendly attitudes, 
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concern for human rights and welfare promote sustainable consumption (Eurobarometer, 

2009; Paavola, 2001; Wheale & Hinton, 2007). 

While consumers may have a positive intention to buy products with special attributes, this 

good intention may be negated by economic considerations. Economic constraint is a 

pragmatic consideration when it comes to food purchase. Without sufficient income, people’s 

choices of food are limited. Studies have shown that consumers assumed that sustainably-

produced food were more expensive and would avoid buying them (Hoogland et al., 2006; MA 

2002; Strack & Deutsch, 2004; Tonsor & Shupp, 2009). However, some studies reported the 

opposite where consumers were willing to pay more for environmentally-friendly products 

(Eurobarometer, 2008; Globe Scan, 2012; McCluskey & Loureiro, 2003; Teisl, Roe, & Levy, 

1999). 

In order to be convicted to consume sustainably, consumers ought to have a fair knowledge of 

the benefits of sustainable food consumption. However, this topic seemed to require certain 

level of cognitive effort and research to understand (Biel & Dahlstrand, 2005; Wheale & 

Hinton, 2007; Young, Hwang, McDonald & Oates, 2010). Past studies on sustainability 

knowledge indicated that consumers’ knowledge in this area is fragmented and superficial 

(Grail Research, 2009; Tonsor and Shupp, 2009). The review by Tan (2011) on past studies 

suggested that an increase level of environment knowledge had a positive impact on 

environmental attitude and more concern on the environment. 

In terms of demography, older consumers seemed to be more willing to practice sustainability 

and/or purchase sustainable goods (Vermir & Verbeke, 2004). Likewise, education and income 

level were significant factors that influenced the purchase of green food (Teng, Rezai, 

Mohamed, & Shamsudin, 2011; Tonsor & Shupp, 2009; Zhu, Li, Geng & Qi, 2013). 

The aim of this study was to examine the attitudes and food purchasing behavior of Singapore 

consumers in the context of sustainable living. The factors that determined food choice, the 

knowledge on sustainability and the likelihood to buy sustainable food were measured. 

Methods and Materials 

Sample 

A self-administered survey was given to more than 1000 working consumers in Singapore. A 

total of 831 valid responses were collected. The sample comprised of subject aged 18 to 80 

years old. Ratio of females to males is 1.69. The racial distribution of this sample was similar 

to the Singapore population (SingStat, 2013). The education level of this sample was higher 

than the national population, with 11% more university graduates. Ethics approval to conduct 

the study was obtained from the Nanyang Technological University Institutional Review Board, 

Ref No. IRB-2012-10-044. 

Ranking of determinants of food choice 

The factors were adapted from the food choice questionnaire (Steptoe et al., 1995). 

Consumers had to rank the importance of the following 10 factors: (1) Group Acceptance, (2) 



Soo & Mok: Sustainable food purchasing behaviour in Singapore IJHE Vol 9 No 2 2016 

151 

Environment, (3) Ethically-produced (human rights, animal rights), (4) Convenience/ 

Availability, (5) Financial Security, (6) Health, (7) Personal Preference, (8) Religion, (9) Safe 

to Eat, and (10) Preference of Family and Friends, “1” being the most important and “10” 

being the least important. 

Knowledge on sustainability quiz 

Perceived knowledge was measured by asking consumers to rate how much they well they 

thought they know about sustainability and sustainable food consumption. Actual (measured) 

knowledge was determined by a 9-item multiple choice questions quiz. Items were adapted 

from several generic consumer quizzes on sustainability (BBCNews, 2007; Clutterbuck, n.d; 

Dolceta, 2011; National Geographic, n.d). Each item consists of one key alternative and three 

distractors. The quiz tests the consumers on their knowledge of the process of sustainable 

food production and purchase, i.e., from farm to table. 

The questions were (maximum score for the quiz was 9 points): 

1. Who are the biggest carbon dioxide emitters in farming? 

2. Consider seafood sustainability, which of the following would you choose? 

3. Which of the following is the most sustainable way of storing leftover food? 

4. Which of the following certifications can help small farmers earn a higher share of 

profit? 

5. Which of the following is considered a sustainable purchase for Singapore consumers? 

6. Which of the following measures the amount of greenhouse gas emissions caused by 

an organization, event, product or person? 

7. Which of these is not a sustainable practice in food processing? 

8. Which of the following takes the shortest time to break down, i.e., most 

biodegradable? 

9. Which is the most sustainable dish? 

Likelihood to buy sustainable food scale 

Consumers were asked (a) if they would buy environmentally-friendly food over conventional 

food. Additional condition such as if the food (b) cost 10% and (c) 20% more, if they needed to 

(d) travel 15 minutes or (e) 30 minutes further to get the food, (f) if the food was packed in 

environmentally-friendly material, if such environmentally-friendly packaging (g) cost 10% 

more and (h) cost 20% more, (i) even if their friends and relatives did not use them, (j) if it 

received a “green-certification”, (k) if it contributed less greenhouse gas emission and (l) if it 

was made by a socially-responsible company, assumed ceteris paribus. The Cronbach’s alpha 
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of this eight-item scale was .90, hence, confirmed that the scale was statistically reliable. 

Items that did not incur additional cost or inconvenience to consumers (items a, f, j, k and l) 

were loaded on the factor “Likelihood to Buy” (48.92% of the variance), where the remaining 

items were loaded on the factor “Likelihood to Buy with additional clause” (15.65% of the 

variance). The likelihood to buy sustainable food were analyzed in term of age, qualification 

level, income level, as well as their involvement in environmental conservation in terms of 

their occupation. 

Results and Discussion 

Determinants of food choice 

Reasons for the determinants of food choice were categorized into two groups: pragmatic 

reasons and socio-psychological reasons. Pragmatic reasons included safety, health, price, 

convenience. Socio-psychological reasons refer to factors such as endorsement from family 

and friends, being part of the group (acceptance), environmentally and ethical consciousness, 

religion and personal preference. 

The factors of considerations that were ranked in first, second or third positions when 

choosing food were “safety” (n = 516, 62.4%), “personal preference” (n = 459, 55.5%) and 

health (n = 405, 49.7%) (see Table 1). This concurred with past research that consumers 

would generally choose food based on “self-centered” reasons, such as health, price and 

quality (Hoogland et al., 2006; Steptoe et al. 1995). Hence, decision making are directed by 

personal capacities and preference. 

Environmentally-related reasons were not important considerations when choosing food, with 

only 8.7% (n = 72) of consumers ranking this factor as the top first, second or third reasons for 

consumption (Table 1). Although eco-friendliness, human rights and welfare are the 

underlining values for the purchase of sustainable food, such altruistic values are not given 

priority considerations when choosing food (Eurobarometer, 2009; Paavola, 2001; Whale and 

Hinton, 2007). The results of this study indicated an urgent need to raise the level of 

awareness of environmental issues among the consumers, so that consumers will place 

sustainability as a priority when making food choice. 

In the values clarification exercise, the tens values were paired up into all the possible 

permutations and consumers were asked to choose one out of two values that they considered 

more important. The results showed that personal preference (>50% of consumers selected) 

was chosen over all other factors, even safety (49.9%), health (48.1%) and affordability 

(47.2%). Ethics (51.3%) and religion (51.4%) were valued as more important than environment 

by the consumers. With reference to Table 1, religion was ranked quite highly and consumers 

valued religion as more important than ethics (48.6%) and group acceptance (40.2%). 
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Table 1 Rank position of the factors of consideration that are important to consumers when making food 

choices (N = 831) 

Rank position 

As 1st, 2nd or 3rd  As 1st 

Factors n %  Factors n % 

Safe to eat 516 62.4  Safe to eat 237 28.7 

Personal preference 459 55.5  Religion 185 22.4 

Health  405 49.7  Personal preference 168 20.3 

Financial Security 322 39.0  Health  136 16.4 

Convenience 293 35.4  Financial Security 73 8.8 

Religion 248 30.0  Convenience 65 7.9 

Family/friend preference 177 21.4  Family/friend preference 28 3.4 

Ethically-produced 80 9.7  Environment  24 2.9 

Environment 72 8.7  Group Acceptance 20 2.4 

Group Acceptance 62 7.5  Ethically-produced 14 1.7 

Note: 1 = most important, 10 = least important 

Perceived and Measured knowledge 

Generally, consumers felt that they knew a little about sustainable food consumption (Figure 

1). Out of 287 consumers, two-thirds of them (n = 568, 68.6%,) felt that they knew nothing or 

a little about sustainable food. 

 
Figure 1 Number and percentages of consumers in the four categories of perceived knowledge of 

sustainable food (n = 831). 

In terms of measured or actual knowledge of sustainability and sustainable food consumption, 

most consumers were able to answer five out of nine items (Mode = 5). Cumulatively, 90.1% 

of the consumers could answer six items or less correctly in the quiz section of the 

questionnaire (M = 4.44, SD = 1.69, n= 749). The poor results could be that Singapore is not an 

agrarian-based society and most of the foods available in Singapore were imported, therefore 

consumers were not knowledgeable about agricultural processes and production. Another 

reason could be that the topic on sustainable food production does not receive sufficient 

media attention. 
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In another item, consumers were asked if they had heard of a list of programs that promote 

food sustainability. Again, most consumers indicated they knew only four out of the seven 

programs. Local programs such as “Green label”, “Stop the sales of shark fin products at 

Singapore supermarket” and “Bring your own bag” were more well-known among the 

consumers. These programs are advertised in the media as well as in taught in the home 

economics syllabus in Singapore schools. On the other hand, international programs such as 

the “UN Millennium Goals” and “WWF Sustainable Fish Guide” were less familiar to 

consumers. This reinforced the importance of publicity promotion through mass media to the 

public and through the school curriculum. 

Perceived knowledge versus measured knowledge 

Perceived knowledge of sustainable food consumption did correlate significantly to measured 

knowledge of sustainable food consumption (M = 1.97, p = .00), i.e., consumers who thought 

that they knew a lot about sustainable food consumption seemed to have a better measured 

knowledge score (Figure 2). This is a good sign as people often claimed to be familiar in a 

topic did not necessarily understand the topic (Alba & Hutchinson, 2000). However, the 

results indicated that consumers who ranked environmental-friendliness as the top three most 

important considerations (n = 72) neither perceived they had more knowledge nor had better 

quiz score than those who didn’t consider the environment as their top priority when choosing 

food. This results indicate that knowledge on sustainability need not necessary translate to 

actual concern for the environment. 

 
Figure 2 Mean of measured knowledge (quiz scores) at the four levels of perceived of perceived 

knowledge on sustainable food consumption (N = 828). There is a statistically significant 

correlation between perceived and measured knowledge (r = 1.97, p = .00). 

 

Likelihood to buy sustainable food 

Results indicated consumers were likely to buy sustainable food (or environmentally-friendly 

food) as the mean score on the likelihood to buy was 3.45 (SD = 1.02), out of a maximum 

scores of 5. Analysis of individual items showed that consumers were more likely to buy 

sustainable food for “social awareness factors” such as buying product in recycled packaging 
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(M = 3.45, SD = 1.06), less greenhouse gas emission (M = 3.36, SD = 1.04), with green 

certification (M = 3.34, SD = 1.01) and made by socially-responsible company (M = 3.52, SD = 

0.98). However, results showed that consumers were not likely to buy if they had to give up 

some economic benefits, such as paying 10% more (M = 2.83, neutral was 3, SD = 1.05), paying 

20% more (M = 2.26, SD = 1.05), or give up some convenience, e.g., travel 15 minutes farther 

to get sustainably produced food (M = 2.50, SD = 1.13); travel 30 minutes farther (M = 2.00, 

SD = 1.07). These results concurred with past studies which showed that consumers would 

hesitate to buy sustainable food if they were more expensive (Tonsor & Shupp, 2009; 

Hoogland et al., 2006; MA, 2002). However, consumers were uncertain that purchasing 

sustainable food would make a difference towards environment conservation (54.3%). Most of 

the consumers stated that they made little effort (76.6%) to buy sustainable food. This 

concurred with the results from the items where consumers ranked safety and personal 

preference, price and health as priorities, and environmental-friend and ethically-produced 

were among their least concern. 

Demographics differences and the likelihood to buy sustainable food 

Further analysis of the data by demographic differences indicated that older consumers were 

significantly more likely to purchase sustainable products than younger consumers (r(782) = 

.08, p = .03). Likewise, consumers who were more educated (high qualification attainment) 

were more likely to purchase sustainable goods (r(800) = .08, p = .03). In addition, age and 

qualification were positively correlated to income level (r(593) = .46, p = .01 respectively). 

Refer to Table 2 for details on the inter-correlations for the various factors. Further ANOVA 

and post-hoc LSD analysis showed that consumers with no formal education (M = 2.43, SD = 

1.13) and those with technical certification (M = 2.88, SD = 0.93) were significantly less likely 

to purchase sustainable products (F(7, 794) = 3.16, p = .00). The results in this study 

supported past findings that the higher the education qualifications, the more likely the 

consumers would buy green products (Grail Research, 2009; Teng et al., 2011; Tonsor & 

Shupp 2009; Zhu et al., 2013). 

Table 2 Inter-correlations among likelihood to buy sustainable food, perceived knowledge, 

measured knowledge, age, qualification and income levels 

  1 2 3 4 5 6 

1.  Likelihood to buy ̶ .06 .01 .08* .08* .06 

2.  Perceived knowledge  ̶ .20** .03 .13** .05 

3.  Measured knowledge   ̶ -.04 .26** .05 

4.  Age    ̶ .02 .46** 

5.  Qualification     ̶ .46** 

6.  Income      ̶ 

*p < .05, **p < .01 

Interestingly, consumers who ranked environmental-friendliness as the top three most 

important considerations (n = 72) were significantly more likely to purchase sustainable food 

than the rest (t(814) = 2.43, p = .02). Consumers were significantly more likely to pay more 

for sustainable food products that cost 10-20% more and/or travel 15-30 minutes further to 
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get such food. This meant that consumers who cared enough would actually carry out their 

actions to show their support. 

Consumers who worked in areas related to environment conservation (M = 3.78, SD = 0.87) 

were more likely, though not significantly, to buy sustainable good than those who worked is 

not related to environment conservation (M = 3.44, SD = 1.01). This indicated that being 

involved in conservation work increased the consciousness towards being more sustainable. 

Conclusions and future research 

The study provided an insight into understanding of food choice – the determinants of food 

choice, the knowledge on sustainable food consumption, as well as the likelihood to buy 

sustainable food and change of behaviors towards a more sustainable lifestyle. The results 

showed that consumers were willing to buy and live more sustainably if the actions taken 

would not incur economic cost or cause more inconvenience. “Knowledge” and “personal 

capacity – educational level and income” have an impact in their likelihood to buy sustainable 

food and likelihood to change behaviors towards more sustainably living. 

The results also showed that the measured knowledge of the consumers scored poorly for the 

quiz on sustainability, especially on sustainable food consumption. Perhaps the poor 

understanding on sustainability affected the relationship with perceived knowledge. 

Nevertheless, it is still strongly believed that when the consumers gained sufficient 

knowledge on sustainable food consumption, their perceived knowledge would be higher as 

well. 

This survey has some limitations. Attitude and behavior cannot be fully comprehended by a 

few questions survey. Research should be conducted to examine outstanding issues. For 

example, the values underpinning purchases need to be determined to understand the 

decision-making process in purchasing sustainable food. Empirical data on actual purchase of 

sustainable food products should be collected as well to determine if values are translated 

into actions. 
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Abstract 

To increase children’s preference for and consumption of vegetables, potato 

based vegetable chips were developed, using a basic choux paste. Hundred 

children, in the age range four to six years, participated in the study. A 

specially adapted five-point hedonic Smiley face scale was used. Children 

preferred pictures of potato chips to pictures of beetroot, green beans and 

carrots. For colour choice, carrot chips were significantly (p < 0.001) liked more 

than green bean and beetroot chips. For brown-type vegetables, sweet potato, 

butternut, butternut + sweet potato and sweet corn chips were significantly (p < 

0.001) liked more than cauliflower and cabbage chips. The sweet potato had the 

highest numerical score of 4.16. Further tests performed with this chip found no 

significant differences in the liking of cooking method. The oven baked option 

was subsequently chosen for further tests, because it was the healthiest option. 

There were no significant differences in the liking of different oils, coatings and 

replacement of potato flour with chickpea flour. Population group had a 

significant effect on green bean (p=0.0189), butternut (p=0.0018) and 

cauliflower (p=0.0218) chip liking, while gender had a significant effect on 

beetroot (p=0.0158), butternut (p=0.0307) and cauliflower (p=0.0371) chip 

liking. Age had a significant effect on the liking of green bean (p=0.0338) and 

sweet potato (p=0.0445) chips. The interaction between gender and age had a 

significant effect on the liking of 50% replacement with chickpea flour in oven 

baked sweet potato chips (p=0.0378). 

Introduction 

In most countries in the world, children’s vegetable preference and consumption are below 

the recommended daily allowance (RDA) (Graaf, Koenlen, Kok, & Zeinstra, 2010). According 

to the American Heart Association (AHA) (2014), children’s RDA’s range from ¾ - 1 cup for 

one to three year olds, 1 - 2½ cups for four to 18 year old females, and 1½ - 3 cups for four 

to 18 year old males. These portions are based on an inactive lifestyle; when physical activity 

increases, portion sizes will also increase. Portions must be selected out of a variety of 

vegetables (AHA, 2014). 

Many factors play a role in children’s vegetable preferences, one being socioeconomic 

background, which influences perceptions and eating patterns of a child; others include age 

and gender (Baxter, Bower & Schoroder, 2000). Children’s influence on food choices increases 

with age (Holdert & Antonides, 1997). Parents are often not aware that children have ‘likes’ 

and ‘dislikes’, which will cause dietary imbalances. In general, children prefer snack foods, 



Swart et al: Acceptability of potato-based chips for children IJHE Vol 9 No 2 2016 

160 

such as crisps, fried potatoes, chips and fizzy drinks, meat and starchy food over vegetables 

and cheeses (Edelenbos & Sondergraad, 2007). It was also found that children, who watch 

more television, made more unhealthy food choices and often consumed more snack foods 

(Amboni, Fiates & Teixera, 2008). Television viewing habits also lead to increased 

development in higher-fat and sugar diets (Ahrens, Barba, Buchecker, De Henauw, Eiben, 

Gwozdz, K…, & Reisch, 2012). 

Children all over the world are exposed to fast foods. The more children become familiar with 

a certain food, the more a preference towards the food will develop. The average child will 

prefer high energy dense food, e.g. fried chips, over foods that do not have that energy 

content (Birch, 1992; Camps, Shimizu & Wansink, 2011). 

Preference towards vegetables can be developed because of its unique texture, which is 

important for enjoying food. Humans have an instinct to have full control over everything 

they put into their mouth (Szczesniak, 2002). Because of vegetables’ crunchy texture, 

children cannot manipulate all the textures, which lead to either a dislike or preference. 

Thus, preparation methods have a crucial influence on children’s acceptance and could 

promote the eating of vegetables. For some vegetables, the raw version is better accepted 

than the cooked one, because of its texture and the preparation method. Raw vegetables 

remain crunchy and are in some cases preferred over other preparation methods (Graaf et 

al., 2010). Graaf et al. (2010) also mention that for children who dislike eating vegetables, 

the preparation method for the vegetable is more important to be accepted. Steamed and 

boiled vegetables were preferred over mashed, grilled, stir-fried or deep-fried vegetables. 

The explanation for these findings was that participants were mostly familiar with boiling as a 

preparation method. This emphasized the fact that familiarity plays a role in favouritism 

(Graaf et al., 2010). 

In general, children’s food choices are heavily influenced by odour and textural preferences, 

and to a lesser extent by visual aspects and taste preferences (Delahunty & Poelman, 2010). 

According to Kildegraad (1997), however, the appearance of food gives the first interest in 

food choice and sets an expectation for real sensory perception. Visual aspects consist of 

colour, background characteristics and various segmentation factors (Delahunty & Poelman, 

2010), such as size and shape (Kildegaard et al., 2011). De Graaf, Doelen, Kok and Zeinstra 

(2007) also confirm this in regard to colour of vegetables and suggest that colour affects 

children’s acceptance for vegetables. Coloured, small, brittle vegetables were preferred to 

dark, large, green vegetables. Children, seven years and younger, had to depend on colour to 

make a decision about the taste of a vegetable (Delahunty & Poelman, 2010). 

Studies, examining children’s preferences, found that fatty and sugary foods features highly 

among children’s top ten ‘like’ foods. It was found that fat food preference were higher for 

boys than girls. This could be due to larger energy demand for boys compared to girls 

(Kildegraad, 1997). Peers also play an important role in influencing what children like. They 

will easily change their preference when they see what other children eat (Kroll & Popper, 

2003). In this particular study, pictures were shown on a computer screen of pears eating 

healthy food, which influenced children to be more willing to like healthy food. Additionally, 

fat preferences were more frequent for girls in this study, while a combined preference for 
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sweet and fat foods was found for boys. When applying bivariate analyses, it was found that 

when a child was frequently exposed to fatty foods, it related to a higher preference. 

Researches came to the conclusion that fat flavour and sweet taste preferences in these 

children were directly related to the weight status of a child (Ahrens, Barba, De Henayw, 

Knof, Lanfer, Lissner, M…, & Veidebaum, 2011). 

Fat gives a unique texture, flavour and aroma to food, resulting in a particular fat ‘taste’ 

(Almiron-Roig & Drewnowski, 2010). Furthermore, fat in food gives the ability to create 

textures, e.g. crispy or creamy. When foods are fried, the extreme hot temperatures expand 

the steam and create crispy bubbles, giving chips its unique crunch and crispness (Zhang, 

2014). Fat makes food also more fresh and moist, because it binds with water molecules 

(Almiron-Roig & Drewnowski, 2010). Food absorbs some oil, which replaces some water that is 

lost during frying (Moreira, Palau & Sin, 1995). 

Alternative cooking methods and ingredients for traditional deep fried chips would contribute 

to healthier food choices among children. Consequently, potato based vegetable chips were 

developed and children’s acceptability of these products was determined. Firstly, children’s 

preference for vegetables versus chips was determined in a paired comparison test, followed 

by hedonic scaling of a variety of potato-based vegetable chips. 

Materials and Methods 

The study involved 100 children (male and female) from two South African Pre-Primary 

Schools, between the ages of 4-6 years, and from low and medium income households. Before 

sensory testing, parents or guardians had to sign an informed consent form for their children’s 

participation and provide information about any medical condition that may put the children 

at risk during the study. 

Before the first session, posters of the chips (Figure 1) were put on the walls of the 

classrooms to familiarize the children with the product and to avoid neophobia. Prior to each 

sensory test, every child played a game using pictures of food. These games were designed to 

illustrate and reinforce the cognitive skill inherent in the sensory test, with the assumption 

that the child would transfer the skill to the test itself (Guinard, Krimmel & Sifman-Grant, 

1994). All sensory tests were performed in the school’s classroom, which was familiar to the 

children. 

Nine adult student interviewers assisted the children throughout the study. The students were 

trained to explain the process to each child and to deal with unexpected incidents. They were 

instructed to recorded negative behaviour or complaints, if there were any. Arrangements 

were set up so that the children did not face any other table. Children and the interviewers 

remained seated throughout the test. 
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Figure 1  Posters to avoid neophobia 

Table 1 summarizes the different sensory testing methods, which included discrimination and 

consumer tests. The hedonic scale for the discrimination test was a five-point scale with both 

faces and words (‘dislike a lot’ to ‘like a lot’), to indicate the different degrees of like/dislike 

(Stone & Sidel, 1993; Figure 2). Children were asked to point to their choices. 

Table 1 Picture games and sensory tests. 

Type of test  

Discrimination (n=100) 

Paired preference test 

Foods pictured: 

French fries vs green beans 

French fries vs beetroot 

French fries vs carrots 

Consumer (n=100) 

Hedonic scaling 

Stimuli: 

Green bean chip vs carrot chip vs beetroot chip 

Carrot chip: oven fried vs deep fried vs air fried 

Butternut chip vs cauliflower chip vs sweet potato 

Sweet corn chip vs cabbage chip vs butternut + sweet potato chip 

Sweet potato chip with sunflower oil vs sweet potato chip with olive oil 

Sweet potato chip with Smash Herb* coating vs sweet potato chip with Kellogs Crumble 
coating 

Sweet potato chip + 50% chickpea flour and 50% Smash* vs sweet potato chip + 100% 
chickpea flour 

* Bokomo Foods. 40 Meil Hare Road, Atlantis 7349. A Division of Pioneer Foods (PTY) LTD. Product of South Africa 

Potato-based vegetable chips 

The potato based chips were made by adapting a basic choux paste recipe (Table 2; Foods 

and Cookery, 1991). The cake flour was partly replaced by Smash (Bokomo Foods, 40 Meil 

Hare Road, Atlantis 7349, a division of Pioneer Foods (PTY) LTD. Product of South Africa), a 

type of dried potato starch, with added salt, flavouring and preservative. The water in the 

original recipe was replaced by a mixture of 
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vegetable juice and pulp, obtained after processing the desired fresh vegetable in a juice 

extractor [Mean Juice machine, Multi-Purpose 4 in 1 (Millex) juice extractor]. The prepared 

mixture was piped in long strips onto a greased baking tray, to resemble the shape of potato 

chips and baked in a Defy 631-T (Thermo fan) oven for 15 minutes (min.) at 180°C. These long 

strips were then cut into chip sizes, about 50 mm in length. Before testing, the chips were 

deep fried, air-fried or oven baked. All chips were prepared the day before the test and 

heated prior to serving. 

 
Figure 2 Five-point Smiley face scale (adapted form Stone & Sidel, 1993 

Table 2 Formulation of potato-based vegetable chips (Foods and Cookery, 1991). 

Ingredient Percentage (%) 

Smash* 10.95 

Butter 12.10 

Egg 22.10 

Vegetable pulp 21.05 

Vegetable juice 26.30 

Cake flour  7.40 

Salt  0.10 

*Bokomo Foods. 40 Meil Hare Road, Atlantis, 7349. A Division of Pioneer Foods (PTY) LTD. Product of South Africa 

 

Table 3 summarizes the different vegetables used in the study, as well as specifications for 

frying/baking. Carrot, beetroot and green beans were used in the first study, to determine 

the influence of colour on children’s’ preference for vegetables. The most preferred 

vegetable from this test, the carrot, was used to determine the preferred cooking method. 

Oven baking, deep fat frying and air frying were chosen as suitable methods and again, the 

most preferred method was used for the next studies. For the third and fourth tests, some 

more brownish vegetables were tested, namely butternut, sweet potato, cauliflower, sweet 

corn, cabbage and a combination of butternut and sweet potato. In the next test, the 

influence of types of oils, sprayed on the chips, was determined, using sunflower and olive 

oil. It was also decided to enrobe the chips, to increase the crispiness, and two very different 

coatings were used, namely a powdery and a crumbly one. Finally, the protein content of the 

chip was increased by a 50% replacement of the Smash with chickpea flour, as well as a 100% 

replacement with chickpea flour. 
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Table 3 Different potato-based vegetable chips used in sensory studies. 

Study Vegetables used Specifications 

Hedonic Scaling Beetroot, carrot and green beans  Deep fat frying: sunflower oil; Kenwood 
7879/1; 7 min; 200°C 

Hedonic scaling cooking method: carrot  Oven baking:15 min; 180°C; Defy 631-T 

Deep fat frying: sunflower oil; Kenwood 
7879/1; 7 min; 200°C 

Air frying:10 min; 160°C; Philips Air Fryer 

Hedonic scaling Brownish vegetables: butternut, sweet potato, 
cauliflower, butternut + sweet potato, sweet 
corn and cabbage 

Oven baked: 15 min; 180°C; Defy 631-T 

Hedonic scaling Oil: sunflower* and olive** Oven baked: 15 min; 180°C; Defy 631-T 

Hedonic scaling Coating: Smash Herb*** and Kellog’s 
Crumble**** 

Oven baked: 15 min; 180°C; Defy 631-T 

Hedonic scaling Smash replacement: Nature’s Choice Chickpea 
flour*****  

Oven baked: 15 min; 180°C; Defy 631-T 

* Wilmar Continental, 114 Main reef Road, Randfontein, 1760, South Africa. Product of South Africa 

** Aceites Borges Pont, S.A.U. Josep Trepat Avenue s/n-25300 Tarraga-Spain 

*** Bokomo Foods. 40 Meil Hare Road, Atlantis 7349. A Division of Pioneer Foods (PTY) LTD. Product of South Africa 

**** Kellogg’s Company of South Africa (PTY) LTD, 77 Steel Road, New era, Springs, Product of South-Africa. 

*****Nature’s Choice. Product of India. Packed in South-Africa. 73 Cypress Avenue, Meyerton, South Africa 1960. 

Statistical analysis 

All the data were collected in spread sheets, using Microsoft Excel 2007 and all the statistical 

analyses were done using NCSS (2007). The significance of the overall acceptance measured 

for each sample was tested by means of analysis of variance (ANOVA). If the main effect was 

significant, Fisher’s LSD-test was applied to determine the direction of the differences 

between mean values (Heymann, 1995). 

After the data was calculated, the results were represented as a spider plot, where a specific 

spoke denotes a specific attribute. The distances of attribute mean from the centre of the 

plot along each spoke directly corresponds to attribute intensity. The plot provides a visual 

presentation of product similarities and differences (Heymann, 1995). 

Results and Discussion 

The demographic composition of the panel is given in Table 4. Fifty percent of the panel 

members were black and 50% were white. For the age split, 53% were four years old, 32% 

were five and 15% were six years old. Forty six percent were female and 54% were male. 

Table 4 Demographic profile of child panel (n=100). 

Population 
group 

% of Total Gender: % of Total Age: % of Total 

Black  50 Female 46 4 53 

White 50 Male 54 5 32 

    6 15 
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From Table 5, it was clear that there was a significant (at least p < 0.01) difference in the 

preference of vegetables versus chips for green beans, carrots and beetroot. In all cases, the 

potato chip picture was significantly (at least p < 0.01) preferred to the respective vegetable 

picture. When shown the picture of beetroot, there was a significant (p < 0.01) increase in 

the number of children (37) preferring this vegetable to the picture of chips. This may be due 

to the red colour that was either unfamiliar to the children or more appealing. Potatoes, on 

the other hand, are the fourth most important food in the world after wheat, rice and maize 

(Messer, 1994). It contains carbohydrates, vitamin B & C, fibre and folate, and has a mild 

taste that children easily adapt (Farm Fresh Direct, 2012). 

Table 5 Paired preference analysis of child panel. 

Treatment  n = 100 Significance Level 

Beans/Chips Vegetables vs Chips 33 vs 67a p < 0.001 

Carrots/Chips Vegetables vs Chips 34 vs 66a p < 0.001 

Beetroot/Chips Vegetables vs Chips 37 vs 63b p < 0.01 

Means with different superscripts differ significantly. 

Children’s hedonic scaling for the preference of colour, cooking method, brown vegetable, oil 

type, coating and potato flour replacement, is given in Table 6. Firstly, there was a 

significant (p<0.01) preference between the green bean and beetroot chips and the carrot 

chip, but not between the green bean chip and beetroot chip (Table 6). The carrot chip had 

the highest score (4.39) and green bean chips the lowest (3.35). Most people associate green 

beans with vegetables that don’t taste good (Fresh for kids, 2011b), and children grow up 

with this perception as they adopt the habits form their parents (European Food Information 

Council, 2012). Akis (2014) stated that the reason people dislike beetroot, is because they 

think it taste like dirt. Carrots, on the other hand, are one of the most widely eaten foods in 

the world and are eaten as a savoury and sweet dish. It is also one of the first solid foods that 

is introduced to children and is available in every shop throughout the year (Fresh for kids, 

2011a). 

There was no difference between the liking for oven baked (4.21), deep fried (4.18) and air 

carrot chips (4.20) (Table 5). This is an interesting observation in that children four to six 

years old showed no preference for oily food. Graaf et al. (2010) found that steamed and 

boiled vegetables are preferred over mashed, grilled, stir fried or deep-fried vegetables; 

children in the study were more familiar with boil and steam methods and this familiarity 

influenced favouritism. Deep fat frying is not considered a healthy cooking method, as fat is a 

major contributor to heart disease, diabetes, hypertension and some types of cancers 

(Krukowski, 2011). The air fryer is a rather sophisticated and expensive apparatus, but could 

in the long-term, save money on the oil that would have been used in the traditional method 

(Taste.Com.AU, 2014). It was decided to use oven baking for the remaining three tests as 

baking is the healthiest option (Gokemen, et al. 2010). 

A selection of brownish vegetable chips was prepared, as this colour is known to stimulate the 

digestive system. Orange is also known to treat digestion problems (One earth one design, 

2007). In this test, the lowest scoring vegetable chips were cauliflower (3.63) and cabbage 



Swart et al: Acceptability of potato-based chips for children IJHE Vol 9 No 2 2016 

166 

(3.55), which differed significantly (p < 0.001) from butternut + sweet potato (4.02), 

sweetcorn (4.02), butternut (4.07) and sweet potato (4.16) (Table 6). 

Table 6  ANOVA of child panel preference scores for vegetable chips (n=100). 

 Vegetable chips Preference Score 

Study 1: colour Green bean 3.35a 

Carrot 4.39cdefgh 

Beetroot 3.63a 

Study 2: cooking method Oven baked carrot 4.21bcdef 

Deep fried carrot 4.18bcde 

Air fried carrot 4.20bcde 

Study 3: brown vegetable Butternut 4.07bc 

Sweet potato 4.16bcd 

Cauliflower 3.63a 

Sweetcorn 4.02b 

Cabbage 3.55a 

Butternut + sweet potato 4.02b 

Study 4: oil type Sunfower oil sprayed oven baked sweet potato 4.47defg 

Olive oil sprayed oven baked sweet potato 4.56g 

Study 5: coating Smash coated oven baked sweet potato 4.31bcdefg 

Kellogs crumbed oven baked sweet potato 4.49efg 

Study 6: replacement of potato 
flour 

50% chickpea replacement oven baked sweet potato 4.48defg 

100% chickpea replacement oven baked sweet potato 4.53fg 

 Significance level p < 001 

Means with different superscripts in the same column differ significantly 

 

Cauliflower and cabbage are both known for their characteristic umami taste (Umami 

Information Centre, 2013) and although the amino acid taste is favoured by children when 

used as a seasoning, they are not fond of it occurring naturally in vegetables. Sweet, umami 

and salty substances are initially preferred by children, and bitter and sour substances are 

rejected (Beauchamp & Menella, 2009). Seasonings only contain salty, sweet and umami 

tastes, which are preferred, while fresh vegetables, like cauliflower, also contain a bitter 

taste. The bitter taste can possibly be caused by growing conditions and overcooking 

(Grantenstein, 2014). Hargreaves (2012) found that people’s preference for cauliflower starts 

to grow when the preparation method changes; people prefer it crunchy above mushy. There 

is a definite change in people’s attitude towards the consumption of cauliflower in light of 

the popularity of the low carbohydrate diet or banting, which is endorsed by internationally 

acclaimed researcher and athlete Tim Noakes (Noakes, Creed, Proudfoot, Grier & Caradoc-

Davies, 2014). Recipes and new products are developed where cauliflower is used to prepared 

carbohydrate free ‘mash’ and ‘rice’. 

Regarding the liking of the butternut, sweet corn, sweet potato and butternut + sweet potato 

chips, there were no differences. The popularity of butternut is increasing, because of 

increasing awareness of healthier diets. Butternut squash has the best nutritional value of any 

squash type (Wright, 2008). In South Africa, butternut and sweet potato are usually eaten as 
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sweet vegetables, cooked with butter and sugar (Sarie Kos, 2012; Kreatiewe kos idees, 2013). 

Furthermore, corn is a staple for the majority of the South African population (Smyth, Philips 

& Castle, 2014), thus explaining the liking for the sweet corn chip. The sweet potato chip had 

the highest numerical value of the brownish vegetable chips and it was decided to continue 

the other studies with this chip type. 

From Table 6 it is also clear that there was no preference for the kind of oil used. Thus, the 

children in this study did not really care for the kind of oil as long as there was an oily aroma 

present. Fat gives food a unique texture, flavour and aroma, which children associate with 

chips (Almiron-Roig & Drewnowski, 2010). 

When the sweet potato chip was covered with a coating, again there was no preference for 

either of the coatings (Table 6). Although natural human instinct is to have full control over 

everything they eat (Szczesiak, 2002), not all children can manipulate textures that are 

crunchy and this can lead to either a dislike or a preference towards the food consumed 

(Graaf et al., 2010). 

For the replacement of the potato flour with 50% and 100% chickpea flour, there also was no 

preference between the two samples. Both scored very high, with the 50% chickpea 

replacement scoring 4.48 and the 100% chickpea replacement scoring 4.53 (Table 6), 

representing ‘like a little’ to ‘like a lot’ on the hedonic scale (Figure 1). This result is very 

important, as it showed that the nutritional composition of the vegetable chip can be 

improved, without losing flavour and taste appeal. Chickpea flour has an earthy, beany 

flavour, which could be overwhelming for some people, but it can be balanced out with other 

ingredients, such as sweet potato, as in this case (Oh She Glows, 2013). 

Figure 3 is the spider plot, representing the results from all the hedonic scaling. It is clear 

that most of the vegetable chips scored more than four on the hedonic scale, translating into 

‘like a little’. Green beans, beetroot, cauliflower and cabbage scored less than four, but 

more than three, representing ‘neither like nor dislike’ on the hedonic scale. No sample 

scored less than three, with green beans having the lowest numerical value of 3.35 (Table 6). 

The oven baked sweet potato chip, sprayed with olive oil had the highest numerical value of 

4.56 (Table 6). 

Table 7 is a summary of the ANOVA on the effect of population group, gender and age and 

their interactions on sensory preference scores for different vegetable chips. Population 

group had a significant effect on green bean (p=0.0189), butternut (p=0.0018) and cauliflower 

(p=0.0218), while gender had a significant effect on beetroot (p=0.0158), butternut 

(p=0.0307) and cauliflower (p=0.0371) chips. Age had a significant effect on green bean 

(p=0.0338) and sweet potato (p=0.0445) chips. The interaction between gender and age had a 

significant effect on 50% replacement with chickpea flour in oven baked sweet potato chips 

(p=0.0378) (Table 7). 
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Figure 3 Spider plot of child panel preference scores for vegetable chips 

 

For the green bean chip, the white children gave significantly (p=0.0189) higher scores (3.74) 

than the black children (2.96). Black children (4.42) scored butternut chips significantly 

(p=0.0018) higher than white children (3.72). Also for cauliflower chips the black children’s 

score (3.96) was significantly (p=0.0218) higher than that of the white children (3.30) (Table 

8). The girls’ score (4.04) for beetroot chips was significantly (p=0.0158) higher than that of 

the boys (3.28). For both the butternut (4.30) and cauliflower (3.91) chips, the boys’ scores 

were significantly (p=0.0307/p=0.0371) higher than that of the girls (3.80/3.30) (Table 8). 

Also from Table 8 it is clear that the four year olds (3.75) scored the green beans significantly 

(p= 0.0338) higher than the five (2.94) and six year olds (2.80). The four year olds (4.23), this 

time along with the five year olds (4.31), also scored the sweet potato chips significantly 

(p=0.0445) higher than the six year olds (3.60). There was, furthermore, a significant 

(p=0.0378) interaction between gender X age effect for the oven baked sweat potato chip, 

where 50% of the potato flour was replaced with chickpea flour. The five year old girls (3.55) 

scored this chip significantly (p=0.0378) lower than the four (4.64) and six year old girls 

(4.86), as well as the four (4.44), five (4.62) and six year old boys (4.63) (Table 9). Factors 

which could play a role in these variations would include the difference in socio-economic 

development and wealth, as well as the diversity in prices, availability and accessibility of 

these foods, as well as taste preferences (Love & Sayed, 2001; Naude, 2013). 
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Table 7 ANOVA on the effect of population group, gender and age and their interactions on sensory preference scores for different vegetable chips. 

Chip Population group Gender Age Population group 
X Gender 

Population group 
X Age 

Gender X Age Population group 
X gender X Age 

Beans p = 0.0189 p = 0.1923 p = 0.0338 0.2224 0.4719 0.5908 0.5507 

Carrot p = 0.9293 p = 0.4691 p = 0.1428 0.9140 0.7556 0.8310 0.9239 

Beetroot p = 0.2349 p = 0.0158 p = 0.2275 0.3487 0.3016 0.2915 0.7813 

Oven baked p = 0.7502 p = 0.8882 p = 0.1386 0.6503 0.2599 0.2612 0.1472 

Deep fried p = 0.6816 p = 0.6839 p = 0.2474 0.9756 0.7378 0.5235 0.7272 

Air fried p = 0.1855 p = 0.8206 p = 0.6744 0.8213 0.5010 0.4811 0.1989 

Butternut p = 0.0018 p = 0.0307 p = 0.2258 0.2143 0.7184 0.9113 0.5997 

Sweet potato p = 0.0607 p = 0.2652 p = 0.0445 0.5381 0.2926 0.8531 0.9994 

Cauliflower p = 0.0218 p = 0.0371 p = 0.1645 0.6670 0.9647 0.7248 0.7959 

Sweetcorn p = 0.7469 p = 0.7364 p = 0.9886 0.4911 0.5668 0.1593 0.8986 

Cabbage p = 0.9436 p = 0.1664 p = 0.3568 0.2968 0.9192 0.0645 0.9013 

Butternut + Sweet 
potato 

p = 0.6512 p = 0.7533 p = 0.3759 0.2343 0.9934 0.5360 0.4546 

Sunfower oil p = 0.9166 p = 0.8964 p = 0.8474 0.7325 0.8462 0.2977 0.9709 

Olive oil p = 0.6230 p = 0.2947 p = 0.4826 0.4543 0.9138 0.8409 0.9991 

Smash coating p = 0.1725 p = 0.8767 p = 0.1022 0.8491 0.7149 0.4748 0.3972 

Kellogs crumbs p = 0.2969 p = 0.2997 p = 0.3634 0.1805 0.1822 0.1891 0.1956 

50% chickpea p = 0.9999 p = 0.5433 p = 0.2439 0.2289 0.4434 0.0378 0.4932 

100% Chickpea p = 0.7387 p = 0.4187 p = 0.4981 0.1652 0.5112 0.2186 0.3586 
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Table 8  ANOVA of the significant effects of population group, gender and age on child panel hedonic 

scores for vegetable chips. 

 Population group Significance level 

Chip Black White  

Green bean 2.96a 3.74b p = 0.0189 

Butternut 4.42b 3.72a p = 0.0018 

Cauliflower 3.96b 3.30a p = 0.0218 

 Gender  

 Female Male  

Beetroot 4.04b 3.28a p = 0.0158 

Butternut 3.80a 4.30b p = 0.0307 

Cauliflower 3.30a 3.91b p = 0.0371 

 Age  

 4 years 5 years 6 years  

Green bean 3.75b 2.94a 2.80a p = 0.0338 

Sweet potato 4.23b 4.31b 3.60a p = 0.0445 

Means with different superscripts in the same row differ significantly 

Table 9  ANOVA on the significant interaction between gender X age effect on child panel hedonic scores 

for 50% chickpea replacement chips. 

Gender Age Sensory preference score for Half chickpea 

Female 4 4.64b 

 5 3.55a 

 6 4.86b 

Male 4 4.44b 

 5 4.62b 

 6 4.63b 

Significance level  p = 0.0378 

Conclusions 

According to the DRA’s, children need a high level intake of vegetables, which must consist 

out of a variety of vegetables. Fast food is a very popular and frequent choice, although it is 

unhealthy and has negative effects on health. Consumers are becoming more aware of 

healthier options, but are still looking for satisfying choices. 

As proven in the paired preference test, children preferred the picture of a potato chip above 

a vegetable picture. Using the concept of a chip perception, different vegetables were 

tested, while they were processed to look like a chip. Carrots were preferred over green 

beans and beetroot. For brown-type vegetables, the sweet potato, butternut, butternut + 

sweet potato and sweet corn chips were preferred to cauliflower and cabbage. From all the 

potato based vegetable chips, the sweet potato was the most preferred vegetable. Further 

tests performed with this chip found no significant differences in preparation methods. The 

baked option was subsequently chosen for further tests because it was the healthiest option. 

There were no significant differences in preference between different oils and different 

coatings. When the chip was improved with chickpea flour, there was not a significant 

difference between the samples. 
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These findings are important, because there are healthy alternatives to traditional fried 

chips, which are still accepted. Caretakers must adopt the healthier principles and feed 

children more vegetables, using creative methods to improve their acceptability. 

Consequently, potato based vegetable chips or the chickpea based vegetable chips can 

become very popular in future markets. 
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