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Internal Assessment Resource

Science Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90950 version 3
Investigate biological ideas relating to interactions between humans and micro-organisms

	Resource title: Fermented Food

	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
	February 2017 Version 4
To support internal assessment from 2017

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number A-A-02-2017-90950-04-4723

	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 Science 90950: Investigate biological ideas relating to interactions between humans and micro-organisms
Resource reference: Science 1.11A v4
Resource title: Fermented Food

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 the Science Achievement Standard 90950. 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 assessment task requires students to investigate how humans use, and are affected by, micro-organisms. The context is food production that involves fermentation, both alcoholic and lactic.

The task consists of three parts:

· a practical investigation into bacteria

· research of fungi

· a report on bacteria and fungi.

Students will investigate the key life processes involved in fermentation and how environmental factors affect those processes, through a practical investigation and research.

Students will draw data/observations about bacteria from practical investigations. These investigations may include bacterial counts from milk incubated for different time intervals and various sensory tests, e.g. the pH, viscosity, texture, colour, odour, and taste of yoghurt or cottage cheese produced using different temperatures or milk types.

The research should be on the use of yeast to produce bread or alcoholic beverages (wine and/or beer).

Each student will write an individual report that links the findings from their data/observations and research to using micro-organisms in the production of foods and beverages. The report needs to discuss how bacteria and fungi (yeast) are used to produce different foods and beverages and why humans use them in these ways. The report also needs to elaborate on the effects of environmental factors on the foods or beverages produced and what this means for the humans making or using them.

Conditions

Students may work on the investigations in small groups. 

Students could have the opportunity to record the class results as well as their own. 

Students should have the chance to devise suitable scales for their qualitative data, such as odour or colour.

You could help students to draw up a template for recording their results.

Collect completed results at the end of each session.

The research is to be completed individually. Students are likely to need two to three class periods in which to research and process their information.

Students will complete the written report individually, in an open-book environment: they will need access to their completed results and collected research material. 

Students are likely to need one to two class periods to complete their report.
Resource requirements

Students may be able to perform part or all of the practicals at a local university/ polytechnic as part of a field trip.

For the practical investigation, students will need general laboratory equipment and resources, as well as access to: incubators, a fridge, prepared agar plates, and pH strips (both 0–14 and 0–6).

They will also need ingredients: dried (bakers) yeast, sugar, milk (UHT, low fat, full fat, etc), and plain unsweetened yoghurt to use as a starter. 

If the production of cheese is being investigated as well as, or instead of, yoghurt a mesophilic bacteria starter is available from Curds and Whey: http://www.curdsandwhey.co.nz
Students will need access to books, journals, articles, the Internet, and other resources for their research.

Additional information

Conditions of Assessment related to this Achievement Standard can be found at www.tki.org.nz/e/community/ncea/conditions-assessment.php
Websites that detail how to make basic yoghurt and cottage cheese include:

Curds and Whey: http://www.curdsandwhey.co.nz 

Yoghurt Making Illustrated: http://www.biology.clc.uc.edu/Fankhauser/Cheese/yogurt_making/YOGURT2000.htm
Science Buddies: http://www.sciencebuddies.org/science-fair-projects/project_ideas/MicroBio_p010.shtml 

For yoghurt made using prepared yoghurt as a starter (typically Lactobacillus bulgaricus or L. acidophilius), the ideal temperature for incubation is approximately 45oC, through 50oC, because it limits pathogenic bacteria growth. L. bulgaricus and L. acidophilius will not work below 37oC, and are killed at temperatures above 55oC.

Details of how to set up serial dilutions of milk for bacterial counts are available at: http://www.scribd.com/doc/22706425/Serial-Dilution-Method
If you decide to use taste as one of the sensory tests for yoghurt/cheese production, testing must take place in a food-safe laboratory or food technology room. None of the equipment used for a taste test should previously have been used in the general science laboratory.
Mutual exclusion exists between this standard and the externally assessed AS90927 Demonstrate understanding of biological ideas relating to micro-organisms.
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Achievement Standard Science 90950: Investigate biological ideas relating to interactions between humans and micro-organisms
Resource reference: Science 1.11A v4
Resource title: Fermented Food

Credits: 4
	Achievement 
	Achievement with Merit 
	Achievement with Excellence 

	Investigate biological ideas relating to interactions between humans and micro-organisms.
	Investigate, in depth, biological ideas relating to interactions between humans and micro-organisms.
	Investigate, comprehensively, biological ideas relating to interactions between humans and micro-organisms.


Student instructions

Introduction

This assessment activity requires you to complete practical investigations and research and then write a report on how humans use and are affected by micro-organisms.

The context is using alcoholic and lactic fermentation to produce foods and beverages. Many everyday foods and beverages are produced using bacteria and fungi. Producing these foods and beverages involves fermentation, which occurs as the micro-organisms involved carry out their life functions. In the process they convert the raw materials into something different.
You will carry out investigations in small groups into the role of bacteria in making yoghurt or cottage cheese.

You will individually research the role of yeast (a fungus) in the production of bread and wine/beer, and write your final report. 

You will have four to five class periods to complete this task.

You will be assessed on how well you are able to investigate and report on biological ideas relating to interactions between humans and micro-organisms to produce fermented foods, using bacteria and fungi.

Task

This task has several parts. Complete all parts.

See Student Resource A for further guidance.
Practical investigation – bacteria

Investigate the effect of:

Teacher note: Select one bacterial investigation from the following:

· incubation time of milk on bacterial CFU (colony forming units) per mol

· incubation temperature of milk on bacterial CFU per mL

· incubation temperature on the final pH of yoghurt, viscosity of yoghurt, taste of yoghurt, colour of yoghurt, or odour of yoghurt

· milk type on the final pH of yoghurt, viscosity of yoghurt, taste of yoghurt, colour of yoghurt, or odour of yoghurt

· production temperature on the texture of cottage cheese.

Carry out your investigation by making yoghurt or cottage cheese, observing the role of bacteria in the production of the food, and recording data that will enable you to report on its role.

Before you begin, draw up a worksheet to record the details of your practical investigation.

The data you gather needs to enable you to discuss in your report: 

· how bacteria is used to produce food/beverages

· its effects

· why it is used for these purposes.

Research – fungi

Research the role of yeast in producing bread and wine/beer.

Collect and process relevant information from a range of sources.

Your information needs to enable you to discuss in your report: 

· how yeast is used to produce bread and wine/beer

· why it is used for these purposes.

Report

Write a report of your findings, using the observations and data from your practical investigation, and information gained from your research.

In your report, discuss how humans use micro-organisms to produce fermented foods, why they do this, and whether what you have learned has implications for your personal actions or everyday life.

Present your report in two sections:

· the use of bacteria in food/beverage production

· the use of fungi (yeast) in food/beverage production.

Acknowledge all your sources of information.

Student Resource A: Further guidance

Investigation worksheet

Head your worksheet with your name and a brief description of the investigation you are undertaking.

Create sections for each of the following:

· the independent variable you are investigating: list a suitable range of values for this variable

· the variable you will measure or observe in order to get some data or information from the investigation

· any other variables that need to be controlled or kept the same: explain how you can ensure that your investigation is reliable

· your method: add any trial notes from your practical work, including whether you change any step during the practical work, and why

· results: include all your observations and collected and processed data, presented so that they are easy to understand.

Research

Information should cover all of:

· different examples of bread and wine/beer

· the steps involved in producing each of the foods/beverages

· how yeast is used in each food/beverage – when is it introduced and its role (what it does for the food/beverage)

· how the life functions of yeast are used in the production of the food/beverage

· how different factors (e.g. temperature, time, pH, nutrient concentration, type of yeast) affect the food/beverage produced.

Processing your information usually involves:

· selecting relevant information (photocopying, printing, or notes) 

· summarising the relevant information by highlighting text, writing notes, and circling useful diagrams/illustrations

· organising your information

· providing references for all your sources, e.g. URL(s) or book titles and authors.

Your report

Use of bacteria in food/beverage production

· Name the food/beverage produced.

· Describe the steps to produce the food/beverage and explain the role of bacteria in this process.

· Link the life processes of the bacteria to the production of the food/beverage.

· Link the effect of different environmental factors on the bacteria’s life functions to the production of the food/beverage.

· Discuss what these factors mean for the humans making or using the food/beverage.

· Consider any implications for you personally.

Use of fungi (yeast) in food/beverage production

· Name the food/beverage produced.

· Describe the steps to produce the food/beverage and explain the role of bacteria in this process.

· Link the life processes of the bacteria to the production of the food/beverage.

· Link the effect of different environmental factors on the bacteria’s life functions to the production of the food/beverage. 

· Discuss what these factors mean for the humans making or using the food/beverage.
· Consider any implications for you personally.
Assessment Schedule: Science 90950 Fermented Food

	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement
with Merit
	Evidence/Judgments for Achievement with Excellence

	The student investigates biological ideas relating to interactions between humans and micro-organisms.

The student uses observations or findings and biological ideas to describe how humans use or are affected by two micro-organisms (bacteria and fungi). 

The student provides relevant evidence in their work and/or final report.

For example:

Bacteria producing lactic acid

Fungi: Yeast producing carbon dioxide


	The student investigates, in-depth, biological ideas relating to interactions between humans and micro-organisms.

The student:

· uses observations or findings to explain in-depth how humans use or are affected by one micro-organism (bacteria or fungi)
· uses these findings and biological ideas to give a reason for how or why humans use or are affected by micro-organisms
· provides all relevant evidence in their final report.

For example:
Explaining why, by linking the anaerobic respiration of bacteria to production of lactic acid and the coagulation [thickening] of yoghurt or the sourness of yoghurt:
OR
Explaining why, by linking anaerobic respiration of yeast to production of CO2/alcohol and properties of wine/beer:

	The student investigates, comprehensively, biological ideas relating to interactions between humans and micro-organisms.

The student:

· uses observations or findings to explain comprehensively how humans use or are affected by one micro-organism (bacteria or fungi)
· uses findings and biological ideas to make significant key links about the interactions between humans and micro-organisms, including the impacts of this knowledge on a human’s personal actions or everyday life. 

Significant links may involve explaining, elaborating, applying, justifying, relating, evaluating, comparing and contrasting, and analysing. 

The student provides all relevant evidence in their final report.

For example:
Explaining why, by linking the anaerobic respiration of bacteria to production of lactic acid and the coagulation [thickening] of yoghurt or the sourness of yoghurt:
OR
Explaining why, by linking anaerobic respiration of yeast to production of CO2/alcohol and properties of wine/beer:
Bacteria or fungi

Making significant links between the conditions humans use for producing the food/beverage and the effects of these environmental factors on the life functions of the micro-organism and its role in the food/beverage production:


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