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Internal Assessment Resource

Technology Level 3
	This resource supports assessment against:

Achievement Standard 91619
Demonstrate understanding of the application of a technical area to a specific field 

	Resource title: Functional foods for health 

	4 credits

	This resource:

· Clarifies the requirements of the Standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91619-01-6274

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.




Internal Assessment Resource 
Achievement Standard Technology 91619: Demonstrate understanding of the application of a technical area to a specific field
Resource reference: Technology 3.14
Resource title: Functional foods for health
Credits: 4
Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Technology 91619. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it. 
Context/setting 

This activity requires students to demonstrate their understanding of functional foods and their application in the field of health enhancement and disease prevention, such as for heart health and gut health.

Students will gather and analyse information about the technical ideas and developments that created functional foods. This will include information on their current limitations and opportunities and feasible future applications of functional foods in the field of health enhancement and disease prevention.
Students will be assessed on the depth and comprehensiveness of their understanding.

Prior learning

Before students begin this assessment activity, provide them with opportunities to explore and research functional foods. As part of teaching and learning, students need to explore a range of functional foods in order to learn about:

· the ingredients and food processing that has gone into manufacturing the functional food to make it acceptable and palatable, and make the ingredients stable and maintain their functionality

· how to establish credible evidence regarding functional food claims  

· legislation, which limits claims made about functional foods

· the health issues that functional foods may address

· future trends.
Students could present a case study on one particular food and share their findings with the class.

Conditions 

This assessment resource assumes that students will investigate, gather evidence, and present information that demonstrates their understanding of functional foods in the field of health enhancement and disease prevention. 

Students will need approximately six weeks to complete this work. Alternatively, you might allow your students to gather the evidence throughout the year and then give them a more limited time to present their findings.

Students can gather and analyse information individually or in groups, but must develop and present their own ideas for assessment.

Resource requirements 

Students will need access to the Internet and a range of other appropriate sources of information. Useful sources include:

Webb, G. P. (2011). Dietary Supplements and Functional Foods (2nd ed.). Chichester, West Sussex: Wiley-Blackwell.

Shi, J. (Ed.). (2007). Functional Food Ingredients and Nutraceuticals: Processing Technologies. Boca Raton, FL: CRC/Taylor & Francis. For example, Chapter 13 has information about packaging.
Chadwick, R. F. (2003). Functional Foods. Berlin New York: Springer.
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Incorporating carotenoids in foods:
http://www.nutraingredients.com/Industry/Major-food-firms-buy-into-carotenoid-rich-bugs-with-probiotic-power
http://www.prweb.com/releases/carotenoids/astaxanthin_beta_carotene/prweb8849957.htm
Food nanotechnology: http://www.nanowerk.com/spotlight/spotid=1846.php
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Attitudes to food – Steve Ettlinger: http://www.youtube.com/watch?v=V6vk5em4k-0
Additional information 
Students may need guidance on establishing credible evidence about functional foods and claims made about their properties.

Internal Assessment Resource 
Achievement Standard Technology 91619: Demonstrate understanding of the application of a technical area to a specific field 
Resource reference: Technology 3.14
Resource title: Functional foods for health
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of the application of a technical area to a specific field.
	Demonstrate in-depth understanding of the application of a technical area to a specific field.
	Demonstrate comprehensive understanding of the application of a technical area to a specific field.


Student instructions 
Introduction 
This activity requires you to demonstrate understanding of functional foods and their application in the field of health enhancement and disease prevention, such as heart health and gut health.

Your teacher will decide how you will present your findings.

You have approximately six weeks to complete this assessment task.

Teacher note: Adapt these details to suit your context. Other contexts are possible. You may decide to have your students gather evidence in an ongoing way throughout the year.

You may work with other students during the research/investigation phase, but you must present your own work for assessment.

You will be assessed on how well you understand functional foods and their application in the field of health enhancement and disease prevention.

Task 
Investigate functional foods used in the area of health enhancement and disease prevention. 

Examples of functional foods include: yoghurts with probiotics, breads with added folate, omega-3 enhanced breakfast cereals, plant sterol enhanced margarine, calcium enhanced milk, and cereals with antioxidants. 

Health enhancement and disease prevention may include enhanced gut or bone health. Disease prevention may include prevention of heart disease, obesity, cancers, osteoporosis, and NTD (neural tube defects such as spina bifida).

Collect credible evidence about: 

· a definition of functional food

· nutritional and health issues that have driven the development of these foods

· how the ingredients allow the food to function

· how a manufacturer validates the health enhancing and disease prevention claims

· legal systems for monitoring the claims that manufacturers may want to make

· how ingredients that give the food its functional properties can be incorporated into the food

· technical ideas, such as how to maintain the stability of the functional ingredient, and technical developments such as microencapsulation, which have created functional foods for health enhancement and disease prevention 

· the limitations and opportunities provided by functional foods in the areas of health prevention and enhancement

· the type of packaging required to maintain the stability of the product and what labelling and marketing is found on this

· the potential for future developments of functional foods in the field of health enhancement and disease prevention

· feasible future developments of functional foods in the field of health enhancement and disease prevention.

Your report may include annotated photographs, flow diagrams, written text, drawings, and website links. 

As you gather this evidence, keep a record of all sources so that you can acknowledge them.
Make sure you:

· describe functional foods and their application within the field of health enhancement and disease prevention 

· explain the technical ideas and developments that created functional foods

· describe and explain current limitations and opportunities of functional foods in relation to the field of health enhancement and disease prevention
· explain the potential for future developments of functional foods in relation to the field of health enhancement and disease prevention
· discuss feasible future applications of functional foods related to the field of health enhancement and disease prevention.

Submit your findings to your teacher for assessment.

Assessment schedule: Technology 91619 Functional foods for health
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	Demonstrate understanding of the application of a technical area to a specific field.

The student has:

· described functional foods and their application within the field of health enhancement and disease prevention,  explaining the technical ideas and developments that created the technical area

The student will typically describe a range of functional foods, for example, yoghurts containing probiotics, folate enhanced bread, calcium enhanced milk, and omega-3 enhanced ice cream.

The description would include the nutritional problem and the claim made regarding how the functional food addresses this to improve health and/or prevent disease.

For example:

Probiotics in yoghurt colonise the colon and favourably enhance the microbial balance of the gut. They are used to displace potentially pathogenic bacteria to improve digestive health. Probiotic yoghurts can be used as treatment after a gastrointestinal upset to return the gut to a normal bacterial state. Drugs or food poisoning may cause the gastrointestinal upset.

The student would typically explain the developments that have allowed for the functional ingredients to be included in a food in a form that is stable in the food, released into the body in a controlled manner (controlled delivery systems), masking undesired flavours, and accompanied by the components that are required to carry the nutrients directly where they are needed in the body (food matrix integration).

The new technical developments they would typically explain are nanotechnologies, micro-encapsulation and also the application of old technologies to new areas, for example, extraction to incorporate new materials into a food product. 

· described current limitations and opportunities of the technical area in relation to the specific field
The student will typically describe:

Limitations:

· New Zealand and international approaches to regulation of functional food claims 

· the changing understandings of a balanced diet

· the attitudes to any food that has been manipulated and the growing belief that “fresh locally grown” is best

· the technologies that will allow for the active ingredient to be incorporated in the food in the quantity needed and delivered to the body in a manner that will result in the planned health benefits 

·  the frequency of consumption of different food products by individuals

· the cost of manufacture of these foods and the risks in successfully marketing them when manufacturers are unable to make a claim that they have health enhancing properties unless they have substantial research to back this up

· possible harmful effects of functional ingredients, such as long-term health effects that are unknown at the time.
Opportunities:

· the wide range of health problems/areas that are costly and governments are keen to address

· increased understanding of health problems and how these can be addressed using functional foods 

· increased understanding of nutrition by the general population and increasing demand for products that meet this

· food supplies that could be used in areas for developing countries facing famine (and with limited controlled storage facilities)

· the discovery of new functional ingredients for example, chitosan (extracted from crustacean shells), which may have cholesterol lowering properties

· the possible discovery of a new functional ingredient that may have further health-enhancing properties that are unknown at present (that is not everything is known about ingredients and nutrition)

· advances in manufacturing technologies that enable functional ingredients to be added to different food products such as nanotechnologies and microencapsulation.
The examples above relate to only part of what is required, and are just indicative.

	Demonstrate in-depth understanding of the application of a technical area to a specific field.

The student has:

· described functional foods and their application within the field of health enhancement and disease prevention,  explaining the technical ideas and developments that created the technical area

· explained current limitations and opportunities of functional foods and the potential for future developments in relation to the field of health enhancement and disease prevention

The student will describe, and give the reasons for, the current limitations and opportunities for functional foods in the field of health enhancement and disease prevention. 

For example:

New Zealand has a high incidence of coronary heart disease with consequent significant health budget costs to the government for treatment and prevention. The population and the government would value a remedy to this problem that could be applied population-wide and that resulted in reduced incidence of coronary heart disease.

Omega-3 is considered a “good fat” and increased intake is considered a preventative measure for coronary heart disease. However it occurs naturally in fish, which is an expensive menu item in New Zealand. It can also be taken in a tablet form which has an unpleasant strong fishy after taste. 

The development of the technology micro-encapsulation allowed for the inclusion of omega-3 fatty acids in a stable form without any after taste in a variety of foods. 

The micro-encapsulated omega-3 was stable in a small production run during the research and development phase, however further work was needed to produce an ice cream that was enhanced with omega-3 and that would be stable during mass production. This methodology allowed for the omega-3 to be incorporated in a range of foodstuffs (ice cream, yoghurt, muffins), which addressed the difficulties faced in developing functional foods that will result in an adequate intake of the functional ingredient to produce the required improvement in heart health.

Food Standards Australia New Zealand regulates the claims made about foods that are health enhancing or prevent disease. Standard 1.1A.2 regulates functional food claims. 

Transitional Standard – Health Claims. The only claims permitted under this current legislation are to do with folate, which is associated with reducing neural defects in unborn babies and subsequent spina bifida. 
Hence if a new product were available on the New Zealand market the manufacturer would not be permitted to claim that it had any disease prevention properties.

The student should also explain the potential for future developments in functional foods to address health enhancement and disease prevention by referring to:

The ageing population and their wish to maintain a quality of life as they age using a “do it yourself” approach to wellness by making sound food choices. Elizabeth Sloan in her article “Top 10 Functional Food Trends” www.ift.org 04/10 discusses the interest shown by the American population in health issues – “retaining mental sharpness as I age” being the health issue they most commonly expressed concern about. Functional foods that address some of the health issues that are faced by an ageing population, including mental health, bone health, eye health, arthritis, heart disease and so on, could provide a huge potential market for these foods. 
The examples above relate to only part of what is required, and are just indicative.

	Demonstrate comprehensive understanding of the application of a technical area to a specific field.

The student has:

· described functional foods and their application within the field of health enhancement and disease prevention,  explaining the technical ideas and developments that created the technical area

· explained current limitations and opportunities of functional foods and the potential for future developments in relation to the field of health enhancement and disease prevention

· discussed feasible future applications of functional foods related to the field of health enhancement and disease prevention 

The student will typically discuss feasible future applications by considering the impacts of available technologies, the validity of claims, the requirements of legislation, market drivers.

For example:

Carotenoids are expected to become popular in the future, driven by factors such as the ageing global population, increased consumer awareness and research findings regarding the benefits of carotenoids (according to “Global Carotenoids Sector to Hit $1.3 Billion by 2017” and International Food Technology Magazine (April 2010) “Top Ten Functional Trends” by Elizabeth Sloan (see resources). 

Carotenoids include compounds such as lycopene, lutein and beta-carotene, which have been found to have antioxidant and provitamin A activity. By quenching oxidation and the production of free radicals that can damage cells, antioxidants may reduce the risk of diseases thought to be caused by oxidative damage by free radicals, such as cancer and heart disease, and may even reduce ageing itself. However, there have been some difficulties with the addition of carotenoids to foods because of stability issues, both on the shelf and in the gut.

One recent technology that some of the major food companies are interested in is the discovery that certain bacteria from carotenoid–rich spores can survive through the stomach into the gastro-intestinal tract. 

Carotenoids are very unstable and the acidic nature of the stomach destroys them. These could potentially be used in yoghurt and baked goods to create functional foods.

Food manufacturers in recent times have repositioned themselves from being processed food providers to health and wellness providers as this is where current lucrative markets lie. In 2006 there were changes in the legislative requirements in Europe related to claims regarding functional foods. Manufacturers claim that the legislation that has been introduced is more rigorous in terms of scientific proof than that required for drugs. Currently none of the major probiotic yoghurts have had their health enhancing claims upheld. Manufacturers have cleverly reworded advertising claims to still promote their products without breaching legislation. For example, Actimel yoghurt no longer claims to have health enhancing properties related to gut health but rather the advertising is based on Actimel … Have you had your Actimel today?

The technologies available to food manufacturers to trial and determine perceptions around foods and food choices (for example, databases for rapid analysis of research results) has meant that they are rapidly able to determine market trends. Advertising technologies such as television and the internet have also meant that they are able to extensively influence food choices. 
The examples above relate to only part of what is required, and are just indicative.



Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.

NZQA Approved
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