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Internal Assessment Resource

Science Level 1

EXPIRED

	This resource supports assessment against:

Achievement Standard 90949 version 3
Investigate life processes and environmental factors that
affect them

	Resource title: Investigate Life Processes of Plants

	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 5
To support internal assessment from 2017

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

NZQA Approved number: A-A-02-2017-90949-05-4722

	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 90949: Investigate life processes and environmental factors that affect them

Resource reference: Science 1.10B v5
Resource title: Investigate Life Processes of Plants
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 Science 90949. 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 activity requires students to investigate two life processes in a plant context: growth (germination) in seedlings, and nutrition (photosynthesis) in plants.
The task has two parts, and involves practical investigation, interpretation, producing biological drawings, and relating biological ideas to the observations and findings.

Conditions

Allocate approximately four to five hours to complete the task.

Investigation of the structural features of germinating seeds and leaves will take approximately one hour for each. The practical investigation of photosynthesis will need one hour. The germination investigation involves time for setting up and for germination to happen, and needs about two hours of class time. 

Students might set up the germination experiment early in the assessment, so that they can return to it after completing other work. This will allow time for the seeds to germinate.

You could replace the germination practical with an interpretive resource-based exercise instead, using data that is already available.

Students could use their observations and findings from a fair test investigation carried out for Biology Achievement Standard 90925 Carry out a practical investigation in a biological context, with direction to provide evidence for some parts of the assessment work, as long as it is in the context of the same life processes investigated for assessment of this standard.

Students may carry out the practical investigations in pairs, but will complete the written work and resource-based activities individually. 

Before beginning this assessment activity, students will need to cover the key ideas about growth and nutrition in plants as part of their learning programme.

Resource requirements

Students will need the following resources to complete the activity in its current form.

Seeds:

· Germinated pea or bean seeds and magnifying glasses for drawing or diagrams.

· Small containers, radish seeds, cotton wool, access to cold areas such as a fridge-freezer, a warm growing pad or propagator, a hot water cupboard (30oC), oven or incubator (40oC).

· Germinated seeds, preferably radish, for biological drawing.

Leaves:

· Prepared microscope slides or leaf cross-section diagram from an Internet website or paper resource of a dicotyledonous leaf cross-section.

Additional information

Conditions of Assessment related to this Achievement Standard can be found at www.tki.org.nz/e/community/ncea/conditions-assessment.php
You can modify this assessment task to investigate any two life processes of other plants and/or animals. For example, you might choose one section from this resource and one section from Science 1.10A Tournament week. This also raises the possibility of partial assessment of one activity contributing evidence towards achievement of the standard if both activities are used.
You could substitute the interpretive resource below in place of germination of seeds, should time constraints make this preferable.
Effect of temperature on germination 

Radish seedlings were first rinsed in disinfectant (to remove surface micro-organisms) and then spread upon moist cotton wool in a small open plastic container. Six similar containers were kept at the different temperatures shown below. Approximately twenty seeds per container were used. The seeds were covered with a loose fitting lid to ensure that oxygen could get in but to reduce evaporation and keep them moist.

The table below gives the results of germination after four days.

	Temperature (o Celsius)
	Location
	Percentage germination

	         Below 0 oC
	Freezing compartment of fridge
	0

	5 oC
	Chiller compartment of fridge
	4

	18 oC
	Room
	60

	27 oC
	Seed propagator
	80

	34 oC
	Incubator
	10

	40 oC
	Oven
	0
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Resource reference: Science 1.10B v5
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Credits: 4

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate life processes and environmental factors that affect them.
	Investigate, in depth, life processes and environmental factors that affect them.
	Investigate, comprehensively, life processes and environmental factors that affect them.


Student instructions

Introduction

This task requires you to investigate two life processes in a plant context and the environmental factors that affect them, by examining resources and drawing conclusions in a written report.

You will work in pairs to carry out practical investigations, but you will complete written and resource-based work individually. 

Your teacher will provide you with the resources you need to complete the task.

Teacher note: Specify the resources you are providing.

You will have four to five hours to complete all parts of the task.

You will be assessed on how well you are able to investigate and draw conclusions about the life processes and environmental factors that affect them.

Task

There are several parts to the task. Complete all parts. 

Hand in your work as you complete it.

Make sure you use biological ideas to make significant links between each structure, its function, and an environmental factor, including the implications for the plants.

See Student Resource B for further guidance.

Investigation of a germinated seed

Collect a recently germinated seed and examine it carefully. Use a magnifying glass if one is available, to see the finer details:
· make a large biological drawing of the seed and label the key structural features
· explain how these structures function to help the plant with the life process of germination and growth.

The effect of temperature on plant germination

Working in pairs:

· germinate seeds in a range of temperature-controlled environments 

· record the temperature of each environment 

· calculate the percentage of seeds that have germinated at each temperature after three to four days.

Teacher note: You might give all the students results collated from the class, or replace this practical activity with prepared data, depending on time constraints. You might also choose a different environmental factor. 

Working individually:

· tabulate your results and draw a graph

· use your findings to discuss how the environmental factor of temperature affects the life process of germination (i.e. growth) in seeds. 

The structure of a leaf

View a prepared slide of a cross-section of a dicotyledonous leaf:
Teacher note: Alternatively, you could provide a microscopic image.

· make a large biological drawing of the leaf cross-section

· on your drawing, label the key structural features

· explain how these structures function to help the plant with the life process of photosynthesis and gas exchange.

Light intensity and photosynthesis in Elodea

Study the information in Student Resource A and:
· use graph paper to draw a graph showing oxygen bubbles released per minute against units of light

· use your findings to discuss how the life process of photosynthesis in Elodea is affected by light. 

Student Resource A: Photosynthesis experiment with Elodea

When plants carry out photosynthesis, the products are starch and oxygen gas.
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  Carbon dioxide + water + light energy                     starch + oxygen

The number of oxygen bubbles released per minute by the cut end of a sprig of Elodea shows the rate at which photosynthesis is proceeding. 

In an experiment to investigate the effect of light intensity on the rate of photosynthesis, freshly cut Elodea was placed under a funnel, and the funnel lodged in a boiling tube filled with water, placed in front of a powerful light source. 

Dilute sodium bicarbonate was added to the water to ensure a good supply of carbon dioxide was present. 

The plant apparatus was placed in a large trough of water to prevent it from heating up.
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At first, the lamp was placed exactly 100 cm from the plant, and the number of oxygen bubbles released per minute were counted. 

The plant was then moved closer and closer to the light source, and the new rate of bubbling was noted (once the plant had had a short time to become acclimatised to the new higher light intensity). 

The units of light were calculated using a mathematical formula related to the distance, and the results were recorded.

Table 1: Elodea rate of photosynthesis results

	Distance from plant (cm)
	Units of light (calculated using mathematical formula)
	Number of oxygen bubbles
per minute

	100

60

40

30

25

20
	4

11

25

45

64

100
	4

10

19

24

25

25


Student Resource B: Further guidance
Germination of seeds

· Collect six small containers, cotton wool, a beaker of water, a pipette, and a supply of radish seeds.
· Spread cotton wool onto the base of the container, moisten the cotton wool and spread twenty radish seeds in each container.
· Place one container in each temperature-controlled environment. 

· Check and record the temperature and leave the seeds to germinate for a set number of days, as directed by your teacher.

· After three to four days, record your results and use the formula below to calculate the percentage of seeds that have germinated at each temperature:

Number germinated / Total number X 100

· Create a table similar to this:

	Temperature oC
	Location

	Below  0

            5

           20

           27

           35

           40
	Freezing compartment of a fridge

Chiller compartment of a fridge

Room

Seed propagator

Incubator or hot water cupboard

Oven or incubator


Assessment schedule: Science 90949 Investigate Life Processes of Plants
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement
with Excellence

	The student investigates two life processes and describes observations or findings about at least one environmental factor related to each life process. 
The student investigates two life processes and how an environmental factor affects each life process.
The student:

· Identifies an environmental factor affecting germination. (temperature)
· Identifies an environmental factor affecting photosynthesis (light).


	The student investigates two life processes and describes observations or findings about at least one environmental factor related to each life process. 

The student investigates ONE of these life processes in depth.

The student:
· explains one effect of temperature on germination and growth.
OR

· explains one effect of light on photosynthesis.

	The student investigates two life processes and describes observations or findings about at least one environmental factor related to each life process. 

The student comprehensively investigates ONE of these life processes.

The student:
· makes significant links between the environmental factors linked to the life processes of the plant, including the implications of these relationships for the plant AND
· comprehensively explains one effect of temperature on germination and growth
OR

· comprehensively explains one effect of light on photosynthesis



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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Sodium bicarbonate solution added to ensure good CO2 supply





Large trough of water prevents Elodea plant heating up
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Powerful light source
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