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Internal Assessment Resource

Biology Level 2

	This resource supports assessment against:

Achievement Standard 91153 version 2
Carry out a practical investigation in a biology context, with supervision

	Resource title: Colour Catalysts

	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 2015 Version 2

To support internal assessment from 2015

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

NZQA Approved number: A-A-02-2015-91153-02-5405

	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 Biology 91153: Carry out a practical investigation in a biology context, with supervision
Resource reference: Biology 2.1B v2
Resource title: Colour Catalysts
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 Biology 91153. 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 plan and carry out a fair test investigation into the effect of different wavelengths of light on photosynthesis. It therefore involves the manipulation of a variable (fair test: EN 5).
Conditions 

It is suggested that this assessment activity will take place over 5 class periods. Adjust this to suit your students and context.
Students will plan their investigation individually, and submit their plan for feedback. Students may make changes to their initial method as they work through the investigation (EN 3). The teacher will pair the students, based on their plans. Students modify their plan and collect their data in pairs, but process and report on their data individually. 
Resource requirements 
The teacher will need to provide students with:
· a range of light filters or similar for students to select a valid range from e.g. Red 650nm, Orange 590nm, Yellow 570nm, Green 510nm, Blue 475nm, Indigo 420 nm and Violet 380nm. Teachers should note that if they do not have access to light filters for this investigation, then a range of coloured cellophane (with similar wavelengths) could be used, one of which must be red
· sources of information (EN2) for students to compare their investigation findings to.  This should consist of 2 -3 sources of relevant information and can come from scientific reports, published textbooks or previous student work.  All students will be provided with copies of the same information
· materials and normal lab equipment for the investigation
· resource material covering the essential biology needed for the activity.
Additional information 
Test the batch of Elodea before using it with the class. Some batches produce oxygen too slowly for this activity.

You are advised to carry out a short practical in class that allows the students to observe the release of oxygen from Elodea. They could be given the challenge of getting the fastest stream of bubbles, using the equipment available to them. 
For this practical:

· provide a variable light source, hot and cold water, Elodea of varying lengths etc. 

· do not provide light filters, as this is the important aspect being investigated in the assessment activity. 
Students could then discuss how they could use this as a way of investigating photosynthesis in a meaningful way. Investigating ‘rate’ - as this measurement is a derived quantity i.e. quantity/unit time, a calculation in relation to time is required for any rate investigation at this level. This is a good time to discuss the difference between oxygen evolution and rate of photosynthesis. For example, by measuring the volume of oxygen or number of bubbles, the rate is calculated as this amount produced in a fixed time period.
Provide resource materials covering the essential biology needed for the activity, such as: photosynthesis, the electromagnetic spectrum, wavelengths for each colour, information about leaf pigments and their function.
The investigation is carried out with supervision (EN 6).  This means that the teacher provides guidelines for the investigation such as the context for the investigation, instructions that specify the requirements for a comprehensive investigation, and broad experimental conditions such as the availability of equipment or chemicals.

Further information about the Conditions of Assessment related to this achievement standard can be found at http://ncea.tki.org.nz/Resources-for-Internally-Assessed-Achievement-Standards.

Internal Assessment Resource

Achievement Standard Biology 91153: Carry out a practical investigation in a biology context, with supervision
Resource reference: Biology 2.1B v2
Resource title: Colour Catalysts
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Carry out a practical investigation in a biology context, with supervision.
	Carry out an in-depth practical investigation in a biology context, with supervision.
	Carry out a comprehensive practical investigation in a biology context, with supervision.


Student instructions 
Introduction 
This assessment activity requires you to produce a Biological Report on the presence or absence of a relationship between the wavelength of light a plant is exposed to and photosynthesis. 
Teacher note: You could modify this assessment task for use in a different context. For example: investigation of osmosis, transpiration, action of a specific enzyme.
As part of the assessment you are required to:

· individually plan your investigation and submit your plan to your teacher for feedback
· process and interpret your data and report on the investigation individually
· interpret your findings with relation to another source, after considering and comparing them with the whole class or findings from scientists relevant to photosynthesis. 
You will have access to your portfolio of biological ideas and concepts learned during the teaching of the topic as you write your report. 
You have 4–5 class periods to complete this investigation.

Teacher note: Modify these details to suit your students e.g. context, time allowed, date due and the resources provided.

A possible time frame could be:

Period 1 

Develop and trial a method  

Period 2–3
Carry out investigation to collect data

Period 4

Carry out investigation to collect / process data

Period 5

Process data / complete Biological Report.
Clearly identify in the activity instructions whether students are to work individually or in groups to collect their data (EN 4).  Group work is acceptable for collecting data. 
You will be assessed on your ability to carry out a complete, valid and comprehensive fair test investigation, as documented in your report. This includes planning the investigation, collecting, recording, processing and interpreting the data.
Task 
Plan your investigation

Note: You have one period of class time to complete this individually. 

Based on your knowledge of photosynthesis, and the resource material provided, develop a method to investigate photosynthesis in Elodea (oxygen weed) when it is exposed to different wavelengths of light (colours).
The following equipment is available:
Elodea (oxygen weed), knife / scalpel, ray box, electronic scales, stopwatches, ruler, glass funnel, a range of at least 7 -8 light filters (Red 650nm, Orange 590nm, Yellow 570nm, Green 510nm, Blue 475nm, Indigo 420 nm and Violet 380nm, other normal lab equipment, such as thermometers, glassware, hot and cold water and resource material covering the essential biology needed for the activity.
Complete your draft plan, it should include:

A purpose for your investigation, written as an hypothesis linked to photosynthesis.

A detailed step by step method on how to collect your data by considering:

· the range over which the independent variable will be changed

· how the dependent variable will be measured

· how you will control or measure other variables or factors that could have a significant impact on your investigation

· how you will ensure your results are accurate, valid and reliable

Hand in your plan in to your teacher for feedback.

Write your group plan 

Based on your individual plans, your teacher will put you into groups to collect your data. 

Discuss your individual plans and decide on a shared plan.
Write and submit your group plan for feedback.
Trial your investigation method, then use the information you found out in your trial to develop it into a step by step method. Write out your final method in your Biological Report.

Collect and record your data
Note: You have 1–2 periods of class time to complete this.

In your assigned groups, collect and record your data. While the group may work together to collect the data, you must each record your own data.

Record data and observations relevant to your investigation in an appropriate way.

You may amend your method as you carry out your investigation. Make sure you record all of these changes.
Process your data and report your findings

Note: You have 1 – 2 periods of class time to complete this individually.
Process your data to produce results that can be compared directly with each other i.e. to enable a trend or pattern (or absence) to be determined, and with other sources of information.

Graph the processed data in a way that allows you to interpret whether there is a trend in the data.

Use the processed data, observations and measurements you recorded to write a well-organised a Biological Report on your findings that includes:

· a statement of the purpose of your investigation written as a hypothesis linked to photosynthesis
· a detailed account of the final step by step method you used
· recorded data and observations
· processed data presented in a table and graph appropriate to the type of data collected
· description of the presence or absence of a trend based on the processed data relevant to the hypothesis. This forms your conclusion.
· relevant findings from another source that you can compare with your data and conclusion

· discussion of the reasons for the presence or absence of a trend using the biological ideas relating to the investigation, based on your findings and those from other source(s)
· an evaluation of the investigation, which considers the reliability of the data, and the validity of the method.  For example how sources of error, limitations or bias were eliminated or minimised.
Assessment schedule: Biology 91153 Colour Catalysts 
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student is able to carry out and present a report for a practical investigation on photosynthesis in Elodea (oxygen weed) when it is exposed to different wavelengths of light (colours).
The report includes:

Purpose written as an hypothesis linked to photosynthesis
Final method includes a description of the
· Independent variable - range of at least four points, with units of measurement

· Dependent variable, with units 

· Control of some (i.e. at least two) other variables 

Collecting, recording and processing of data relevant to the purpose 
· Data processed as a table, or graph or calculation of averages
· Minor processing errors ignored
Reporting on the findings

· Conclusion reached based on the processed data in relation to the hypothesis of the investigation
· Identifies and includes relevant findings from another source.

For example:

“More bubbles of oxygen are produced by photosynthesis when Elodea is exposed to longer wavelengths of light, 
The student plans and describes a method that includes the independent variable (e.g. different coloured filters to provide a range of at least four wavelengths, either without repeats, or all within 200nm of each other), a dependent variable (e.g. number of oxygen bubbles released, and control or measurement of at least two other variables / factors (e.g. same light intensity, same distance from elodea to light source, same period of time in each light condition before starting recording, same water temperature, same sized sample of elodea).

The student collects and records data relevant to the purpose, e.g. number of oxygen bubbles released over 5 minutes for each wavelength.

The student processes data relevant to the purpose, e.g. as a table or a calculation of averages or a graph of bubbles produced at different wavelengths, with minor processing errors.
The student interprets the processed data relevant to the purpose and describes the presence or absence of a trend as a fair representation of the data, draws a conclusion based on the processed data.

The student identifies a biological idea from the resource materials or other source(s) that may have resulted in the trend or absence of trend. 
(Note: The above ‘expected student responses’ are indicative only and relate to part of what is required. Annotated, complete reports in context that come from previous/current students or developed by teachers can be included as examples of evidence.)
	The student is able to carry out and present a report for an in-depth practical investigation on photosynthesis in Elodea (oxygen weed) when it is exposed to different wavelengths of light (colours).
The report includes:

Purpose written as an hypothesis linked to photosynthesis
Final method includes a description of the 

· Independent variable – valid range of at least four points, with repeats, units of measurement

· Valid measurement of the dependent variable, with units 

· Control of most other variables 

Collecting, recording and processing of data to enable a trend or pattern (or absence) to be determined
· Data processed accurately as a table, or graph or calculation of averages
Reporting on the findings

· Valid conclusion reached based on the processed data in relation to the hypothesis of the investigation

· Discussion of the biological ideas relating to the investigation based on the findings and those from other source(s).

For example:

“More bubbles of oxygen are produced by photosynthesis when Elodea is exposed to longer wavelengths of light, 

The student plans and describes a method that includes a valid range of the independent variable (e.g. different coloured filters to provide a range of at least four wavelengths, with repeats,  within 200nm of each other), a valid measurement of the dependent variable (e.g. number of oxygen bubbles released, and control or measurement of most other variables / factors (e.g. same light intensity, same distance from Elodea to light source, same period of time in each light condition before starting recording, same water temperature, same sized sample of Elodea).

The student collects and records sufficient data relevant to the purpose that enables a trend or pattern to be determined, , e.g. number of oxygen bubbles released over 5 minutes for each wavelength; valid range, at least 4 wavelengths and repeats.
The student processes data relevant to purpose that allows a trend or pattern (or absence) to be interpreted e.g. accurately as a table showing averages or a calculation of bubbles per minute or a graph of the results.

The student  describes the presence (or absence) of a trend as a fair representation of the data and draws a valid conclusion based on the processed data 
The student discusses biological ideas relating to the investigation based on the findings and those from the resource materials or other source(s).
(Note: The above ‘expected student responses’ are indicative only and relate to part of what is required. Annotated, complete reports in context that come from previous/current students or developed by teachers can be included as examples of evidence.)
	The student is able to carry out and present a report for a comprehensive practical investigation on photosynthesis in Elodea (oxygen weed) when it is exposed to different wavelengths of light (colours).
The report includes:

Purpose written as an hypothesis linked to photosynthesis
Final method includes a description of the
· Independent variable – valid range of at least four points, with repeats, units of measurement

· Valid measurement of the dependent variable, with units 

· Control of most other variables 

Collecting, recording and processing of data to enable a trend or pattern (or absence) to be determined
· Data processed accurately as a table, or graph or calculation of averages
Reporting on the findings

· Valid conclusion reached based on the processed data in relation to the hypothesis of the investigation

· Discussion of the biological ideas relating to the investigation based on the findings and those from other source(s).
AND
· Justifies the choices made during the in-depth investigation by evaluating the validity of the method or reliability of the data 

· Explains the conclusion in terms of the biology ideas relevant to the investigation.

For example:

“More bubbles of oxygen are produced by photosynthesis when Elodea is exposed to longer wavelengths of light, 

The student plans and describes a method that includes a valid range of the independent variable (e.g. different coloured filters to provide a range of at least four wavelengths, with repeats,  within 200nm of each other), a valid measurement of the dependent variable (e.g. number of oxygen bubbles released, and control or measurement of most other variables / factors (e.g. same light intensity, same distance from Elodea to light source, same period of time in each light condition before starting recording, same water temperature, same sized sample of Elodea).

The student collects and records sufficient data relevant to the purpose that enables a trend or pattern to be determined, , e.g. number of oxygen bubbles released over 5 minutes for each wavelength; valid range, at least 4 wavelengths and repeats.

The student processes data relevant to purpose that allows a trend or pattern (or absence) to be interpreted e.g. accurately as a table showing averages or a calculation of bubbles per minute or a graph of the results.

The student describes the presence (or absence) of a trend as a fair representation of the data and draws a valid conclusion based on the processed data 

AND

The student discusses biological ideas relating to the investigation based on the findings and those from the resource materials or other source(s).

The student justifies the choices made during the in-depth investigation by evaluating the validity of the method or reliability of the data. 
The student explains the conclusion in terms of the biology ideas relevant to the investigation.
(Note: The above ‘expected student responses’ are indicative only and relate to part of what is required. Annotated, complete reports in context that come from previous/current students or developed by teachers can be included as examples of evidence.)


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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