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ABSTRACT

How can we create large-scale changes in our society that lead to more sustainable 
food consumption? One certain contributor to change is to ensure that the prod-
ucts and meals available in supermarkets, cafeterias, schools, hospitals and restau-
rants are sustainable while at the same time evoke pleasure, as pleasure is decisive 
for food choice. There is a need for culinary practitioners to prepare delicious meals 
based on sustainable ingredients, which require less resources to produce (such 
as vegetables, algae, legumes, grains, seeds and nuts), and also to use new ingre-
dients (such as production side-streams or insects). However, these ingredients 
are not necessarily delicious due to, e.g., their bitterness. They may also evoke 
disgust or be socially unacceptable to eat. Thus, future culinary practitioners 
need knowledge of how to make these products acceptable and delicious in meals. 
Sensory science provides a valuable toolbox for evaluating foods, and thus contrib-
utes to finding ways to both change sensory properties of foods and improve their 
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deliciousness. Therefore, knowledge about this can contribute to important know-
how in culinary arts educations. However, in the current culinary arts educations 
in Denmark, not much training and education in how to taste and how to carry 
out sensory evaluation of food is implemented. Taste for Life and the University 
of Copenhagen have worked with input from vocational teachers on developing 
teaching materials about sensory science for culinary arts educations. In this opin-
ion article we present the ideas behind the programme and discuss the potential of 
the material. We hope and expect that it will contribute with knowledge about how 
to increase deliciousness through a course dedicated to sensory science as part of a 
culinary arts education.

This work is licensed under the Creative Commons Attribution Non-Commercial 
License (CC BY-NC), which allows users to copy, distribute, transmit and adapt the 
article, as long as the author is attributed and the article is not used for commercial 
purposes.

INTRODUCTION

Globally, there is a need for more sustainable eating habits and food consump-
tion. The hospitality sector is responsible for the provision of an increasing 
share of the food eaten (Warde et al. 2007). In Denmark, the latest available 
statistics reveal that around 800,000 meals are served daily at schools, kinder-
gartens, eldercare and hospitals, approximately 225,000 meals are eaten in 
restaurants, cafes or in fast food places, with many dinners consumed as take-
away meals (Stamer, Thorsen and Jakobsen 2017) and 25 per cent of the Danes 
with access to cafeterias at work or in their place of education are eating their 
daily lunch in the cafeterias (Landbrug og Fødevarer [2016] 2017). Hence, it 
is obvious that a change in the way these meals are made can have tremen-
dous effect on what foods are consumed. Ensuring that these daily meals are 
produced using sustainable ingredients certainly would be a contributor to a 
change towards more sustainable food consumption.

One way to ensure more sustainable food habits is by reducing the 
consumption of meat and increasing the consumption of ingredients that 
require less resources to produce, such as vegetables, algae, legumes, grains, 
seeds and nuts, or ingredients such as production side-streams or insects 
(Willett et al. 2019). Meat and meat-based products are generally considered 
to contribute to deliciousness of a meal due to the taste of umami and high 
energy content of meat (Mouritsen and Styrbæk 2014). The more sustainable 
ingredients mentioned are not necessarily delicious due to, e.g., bitterness, 
and some may even evoke disgust or be socially unacceptable to eat (Rozin 
and Fallon 1987). Meat is a main contributor to protein in many industrialized 
countries (Chai et al. 2019; Willett et al. 2019). Hence, in Denmark we have 
to adjust the way we eat if we want to eat more sustainably. Future culinary 
practitioners need knowledge about how to make the more sustainable foods 
more acceptable.

Pleasure is a major determinant of food choice (Mustonen et al. 2007), and 
acceptability and deliciousness of foods are crucial for the formation of new 
eating habits and acceptance of novel food products (Rozin 2006). Culinary 
practitioners (trained chefs, caterers, sandwich makers and healthcare cooks) 
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are the ones who prepare many of the meals consumed on a daily basis; thus, 
they have an important role in changing and forming new – more sustain-
able – food habits. The food prepared needs to be delicious, so that novel and 
sustainable food products become (more) acceptable and part of new more 
sustainable eating habits.

Sensory science provides a toolbox for evaluating the sensory properties 
of foods and meals and following from that, tools to understand the deli-
ciousness of meals. With theories for sensory perception and adapted sensory 
methodologies for testing foods, it is possible to develop teaching material. 
The culinary practitioners of the future may, based on knowledge obtained 
through this teaching material, enhance, support and expand their under-
standing of how to develop delicious meals based on sustainable ingredients. 
Consequently, this would contribute to a change towards more sustainable 
food consumption.

Taste for Life and the University of Copenhagen have worked with voca-
tional schools on developing teaching materials about sensory science for 
culinary arts educations. This article presents the considerations regarding 
development and the processes used to develop the material. The purpose of 
the teaching programme is to improve knowledge about how to obtain deli-
ciousness through sensory education.

SENSORY AND CULINARY SCIENCE – IT’S ALL ABOUT THE 
EXPERIENCE

The methods of sensory science encompass measurements, evaluations and 
training in tasting skills. Sensory scientists specialize in methods for describ-
ing experienced flavours, measuring intensities of sensory descriptors, hedonic 
evaluations and discrimination between products. In product development, 
methods for sensory analysis are commonly applied to gain insight into how 
a product is perceived by consumers, which product is preferred and how 
much it is liked (Lawless and Heymann 2010). Gaining knowledge about this 
enables the development of products that are accepted by consumers. Hence, 
sensory science provides tools that can be used to improve food products and 
meals.

The focus of culinary practitioners is on cooking, culinary techniques, 
knowledge about raw materials and creativity (Rasmussen and Andreasen 
2014). Culinary practitioners obtain mastery of their skills by practicing tech-
niques in the kitchen, working with different ingredients, trying to perfect 
traditional recipes and challenging tradition. The main skill of culinary practi-
tioners is craftsmanship. Mastering cooking skills means that culinary practi-
tioners have knowledge about the transformation of food during cooking and 
how different elements contribute to the overall flavour of a dish. Colleagues 
and teachers in Taste for Life call this knowledge ‘implicit knowledge’ because 
it is something which is expressed in the craftsmanship without being verbal-
ized. The implicit knowledge is learned through training and experience.

In both sensory science and culinary arts, focus is on the sensory experi-
ence. In both fields, the senses are key in discovering and evaluating food. 
Through dialogue with teachers in the culinary arts, we have realized that it 
would be advantageous to share sensory science and evaluation methods with 
practitioners outside of the sensory lab. Building sensory science expertise can 
help create a collective way of discussing the properties of food that is being 
prepared in the kitchen (Frøst 2019; Ulloa 2019). It can lead to awareness of 
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how to create acceptable and delicious meals and provide tools for creativity 
and development.

SENSORY SCIENCE IN CULINARY ARTS EDUCATIONS

There are several different culinary arts educations in Denmark. The duration 
of the programmes varies from seven months to four years and nine months. 
The requirement for enrolment in the programme is a graduation certificate 
from primary school. The educational programmes start with a course of 
twenty weeks duration, after which apprentices choose which education they 
wish to specialize in: healthcare cook, gourmet or assistant gourmet. In gour-
met, it is possible to specialize as a chef, in open-faced sandwich and catering, 
as a sandwich maker, or in catering; the education for assistant gourmet is 
shorter and takes only two years.

Across all these specializations, most education and training takes place in 
an apprenticeship. Throughout the educations there are three school periods 
of seven to ten weeks during which both practical and theoretical teaching is 
integrated. For gourmets, the syllabus in sensory science includes eight pages 
in the standard culinary handbook (Smag for Livet 2019). Gourmets do not 
have a specific course dedicated to sensory science, but the curriculum must 
dedicate one week to teach sensory science, e.g., sensory analysis and prepa-
ration according to the Education Order. Furthermore, gourmets should have 
a sensory vocabulary to be able to express themselves and communicate with 
colleagues and guests (Ministry of Education 2018). In contrast, the education 
for healthcare cooks includes a course of approximately ten days of teach-
ing called ‘Sensory Science and Food Quality’ (Academic Committee for the 
Nutrition Assistant Program 2020), as well as a course-related study and exer-
cise book (Andersen 2013).

The teaching material about sensory science aimed at gourmets is limited. 
Consequently, if teachers want to teach the subject more thoroughly, they 
have to create their own materials or use materials which are developed for 
other educational specializations, e.g., the book on sensory science for health-
care cooks where the focus primarily is on the cooking for larger groups of 
people or in a healthcare setting.

Thus we – in Taste for Life – took the opportunity to create relevant mate-
rials on sensory science which can be used across the culinary arts. In our 
collaboration with culinary arts teachers and educational institutions, we 
asked for criteria for such materials. The culinary arts teachers requested that 
the materials consist of an equal amount of practical exercises and accessi-
ble theory, are aesthetic and approachable and that they should be adaptable 
across levels and culinary themes.

THE DEVELOPMENT OF TEACHING MATERIALS

Initially, the authors selected a list of topics among what is taught in sensory 
science at the university level to students in food science and related fields 
(Lawless and Heymann 2010; Meilgaard, Civille and Carr 2016). However, 
due to different purposes in the educational goals, some topics were omit-
ted. Elements included all aspects of statistical analysis of data and plan-
ning of consumer evaluation, so the focus remained on what the culinary arts 
students can do in their everyday practice with the means they have in their 
workspace. Based on interviews and dialogue with culinary arts teachers over 
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a series of individual meetings in the fall of 2018, we revised the list of topics 
that would be relevant to include. In the spring of 2019, the teaching materi-
als on sensory science were initially tested at three vocational schools over 
individual courses of three days. Feedback from apprentices and teachers indi-
cated that the optimal structure of the teaching materials was five modules 
with different sensory themes. In the winter of 2020 we, the authors, taught 
ten classes of gourmets and healthcare cook apprentices sensory science using 
our own teaching materials. This resulted in a final compendium of teaching 
materials, which is available on Taste for Life’s website. The aim was to make 
the teaching materials available and easy to use for stakeholders without an 
ongoing physical presence from sensory specialists.

The teaching materials consist of a combination of theory taught through 
videos and slideshow presentations, and practice taught through tastings and 
exercises. It includes an introduction to the biology and function of the senses: 
taste, sight, smell, hearing and touch, and practical sensory methods with 
associated exercises, which can be carried out in a kitchen or classroom. It 
contains teacher guides with questions for in-class discussions and questions 
for the apprentices to discuss and reflect upon during the kitchen exercises.

Each module centres around a topic within the framework of the senses 
and their function, verbalization and assessment, and most importantly, deli-
ciousness. It is designed so that it is possible to select the content that fits to 
a particular level in the education. Module one to four takes between two to 
four hours to complete, depending on the time spent on discussions in class, 
and module five takes four to seven hours to complete.

SENSORY SCIENCE

PRODUCT
DEVELOPMENT

PRODUCT
DEVELOPMENT

CHEF APPRENTICES

CRITICAL 
APPROACH DESCRIPTION 

OF DISHES

KOMPETENCIES 
IN TASTING 

KNOWLEDGE ABOUT 
SENSORY SCIENCE

SKILLS WITHIN SENSORY 
EVALUATION TECHNIQUES

EVALUATION 
OF QUALITY

INNOVATION 
TOOLS

Figure 1: Overview of the learning outcome as a result of teaching in sensory science for vocational 
apprentices.
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The teaching materials may be adapted with relevant food products in the 
exercises and used for all culinary arts educations. The teachers involved in 
the project suggested that the teaching materials could also be applied to the 
educational programme for bakers, confectionaries, butchers and waiters. The 
intended learning outcome of the teaching programme is illustrated in Figure 1.

EXPERIENCES FROM THE TEST OF TEACHING MATERIALS

Generally, we received positive feedback from teachers and apprentices about 
the teaching programme and the learning outcome was high. However, we 
saw large differences between the skills of the apprentices – both with regards 
to the comprehension of theory and to cooking skills. This was a challenge 
with respect to including and involving all apprentices in all parts of the 
teaching. Some apprentices were very attentive during the theoretical parts 
of the teaching, whereas others were more active during the practical parts 
of the teaching. Our impression was that many apprentices are driven by the 
craftsmanship and the practical parts of the education and training. Teachers 
explained that they had the same experience, and that it constituted a chal-
lenge when teaching. Apprentices and teachers especially praised the parts of 
the teaching programme that connected theory with practical work.

In a forthcoming publication, we will look at the measured learning 
outcome of the teaching. The focus will be on results from a baseline and 
follow-up test of the apprentices’ knowledge on sensory science and taste 
skills. We will also assess apprentices´ expectations, engagement and evalua-
tion of their experience.

The teaching curriculum for sensory science contains interactive and rele-
vant up-to-date teaching materials in a ready-to-use format. This could help 
teachers overcome the time constraints for preparation which they experience, 
and provide the opportunity of attaining further education without increasing 
costs.

SENSORY SCIENCE ON THE SCHEDULE

The feedback from the apprentices and teachers demonstrated a pronounced 
interest in learning more about sensory science. Our impression was that 
the apprentices gained valuable evaluation tools from the sensory teaching 
programme.

Some vocational teachers already teach sensory science and have a consid-
erable amount of knowledge in the field. However, other teachers have very 
limited knowledge about sensory science. Therefore, the teaching materials 
include a section with theory for each module to provide additional compre-
hensive information on the topics. Additionally, we developed a course in 
sensory science for teachers at each of the collaborating vocational schools to 
ensure that teachers feel empowered to teach the subject. Our aim is that in 
time vocational teachers will use the teaching materials in a self-guided fash-
ion. We hope that the materials will be adapted to different vocational educa-
tions at different levels, and we invite vocational teachers from other countries 
to adapt it to their teaching conditions.
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HOW CAN KNOWLEDGE ABOUT SENSORY SCIENCE LEAD TO A 
MORE SUSTAINABLE FUTURE?

The goal of teaching sensory science to culinary practitioners is that they more 
deeply understand how to obtain deliciousness and how the sensory system 
works. Teaching sensory science is a way of supplementing the knowledge of 
culinary practitioners with a toolbox. They get the opportunity to experiment 
with sensory evaluation methods and techniques. Subsequently, culinary prac-
titioners improve their skills by systematically testing the sensory components 
and adjusting them when developing meals.

Culinary practitioners are the ones who create the meals that a large 
number of people eat every single day. The environmental impact of food 
production, may it be food waste, agriculture or the way foods are processed, 
is imperative to take into account when producing meals. Thus, chefs need to 
know how to prepare acceptable and delicious meals from sustainable ingre-
dients that require less resources to produce or develop processing methods 
that can be applied in kitchens that prolong the shelf life of foods.

Teaching sensory science can increase knowledge and understanding of 
what makes a meal delicious. This may help culinary practitioners overcome 
the challenge of using sustainable ingredients in meals. Future culinary prac-
titioners may help increase the acceptability of unfamiliar, disliked or less 
accepted foods that have an unpleasant taste by developing, systematically 
evaluating and improving the foods to become delicious.

We firmly believe that by teaching sensory science to culinary practi-
tioners, we provide them with tools that can support the creative process 
and disseminate knowledge about how to make sustainable foods that are 
also delicious. The current programme has been developed with the aim of 
increasing the speed at which sensory evaluation is carried out and adapt-
ing it to the conditions of the professional kitchen. We acknowledge that the 
suggested practices are unconventional and violate a number of basic rules 
of sensory analysis. However, we believe that it is a more fruitful approach 
for the practitioners to use our suggested methods because our methods 
create a systematic approach for the practitioners to use their senses. By 
learning this in their training, they can increase their innovation success 
and quality of the food after they enter the professional culinary production 
of sustainable foods and meals.

LINK TO THE TEACHING PROGRAMME ON TASTE FOR LIFE’S 
WEBSITE

The material can be found on the website of Taste for Life:
https://www.smagforlivet.dk/undervisning/erhvervsskoler.
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