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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: Otari’s Organisms

	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-02-2015-91153-02-5404

	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 2.1A v2
Resource title: Otari’s Organisms
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 pattern seeking or relationship investigation of organisms at a Bush Reserve. Each student will develop their own plan into their chosen aspect of this investigation, but their final method may be carried out as part of a group. Students may choose to interpret only their own findings, or they may choose to interpret their own findings in the light of other students’ investigations and findings (EN5).
Possible investigation focuses:

· comparative study of invertebrate diversity in an area of the stream that flows through original untouched native bush, and an area that flows through land cleared of bush
· comparative study of bush stratification in the original untouched bush and in an area of regenerating bush

· zonation study of organisms living on the banks of a stream (environmental gradient of soil moisture, distance from stream)
· comparative study of soil invertebrate diversity in an area of the original untouched bush and in an area of regenerating bush.

Students may make changes to their initial method as they work through the investigation (EN 3).
Conditions 

It is suggested that the teaching and assessment of this achievement standard  take place in conjunction with Biology AS91158 Investigate a pattern in an ecological community (see assessment activity 2.6A) over 15–16 weeks of in and out-of-class time. Adjust this timeframe to suit your students and context.
If you choose not to integrate the assessment of these standards, a suggested timeframe for this assessment activity is 7 class periods, after the teaching and learning phase of the activity. Adjust this to suit your students and context.

Wherever such integration between different parts of the programme occurs, teachers must ensure that the work presented for each assessment is developed sufficiently in order to meet the criteria for each standard. In all such cases, teachers should refer closely to each relevant standard, including the Explanatory Notes and the Conditions of Assessment http://ncea.tki.org.nz/Resources-for-Internally-Assessed-Achievement-Standards.
Students could be introduced to the site being used for the investigation or provided with resource material by the teacher that includes sources of information about the habitat and organisms located at the site. 
Once draft planning is completed students may be placed in groups based on their investigations. The groups have class time to refine their plans prior to collecting their data on the field trip. The processing and interpreting of raw data, and reporting on the investigation will be carried out and assessed individually, in class. 
Resource requirements 

The teacher will need to provide students with:

· 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
· access to the Internet to research the location, and its organisms, prior to the first field trip
· field equipment: quadrats of varying sizes, transect lines, identification charts, measuring tapes, GPS equipment, compasses, equipment for measuring abiotic factors, e.g. lux meters, thermometers, data loggers.
Additional information 

When writing their report, students will have access to the information they gathered when researching the location and its organisms.

Students could use their own digital recording devices to record observations in the field, such as a camera, iPod touch or mobile phone.
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 2.1A v2
Resource title: Otari’s Organisms
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 pattern or relationship within a Bush Reserve community. 
Teacher Note: You could modify this assessment task for use as a comparative study for an alternative community i.e. one untouched compared with another affected by humans.

As part of the assessment you are required to:

· plan and develop a focus for your investigation and submit your plan to your teacher for feedback
· process and interpret your field 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 your pattern seeking investigation.
You have access to your portfolio of biological ideas and concepts learned during the teaching of the topic as you write your report. 
Your teacher will manage the process of sharing the class’s findings.
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 – see teacher guidelines.
Clearly identify in the activity instructions whether students are to work individually or in groups to collect their data (EN4).  Group work is acceptable for collecting data.
You will be assessed on your ability to carry out a complete, valid and comprehensive pattern seeking or relationship investigation, as documented in your report. This includes planning the investigation, collecting, recording, processing and interpreting the data.
Task 

Select a focus for your investigation 
Note: You have one period of class time and for homework to complete this individually. It is not assessed. 
Based on your knowledge of the bush reserve you have studied, or from resources about the about the habitat and organisms located at the site provided by your teacher, select an aspect of the community to investigate further. You are to investigate the presence or absence of a pattern or relationship within the area of the reserve.
The following equipment is available:

Quadrats of varying sizes, transect lines, identification charts, measuring tapes, GPS equipment, compasses, equipment for measuring abiotic factors, e.g. lux meters, thermometers, data loggers.
Plan your investigation

Complete your draft plan, it should include:

A purpose for your investigation, written as a hypothesis linked to the aspect of the community you will investigate.
A detailed step by step method on how to collect your data by considering:
· the range of samples to be collected

· how data will be collected for each sample 

· how samples will be chosen or sample size decided

· how other variables and factors that could have a significant impact on the investigation will be measured or observed

· the equipment needed
· how the results will be checked to see if they are accurate, valid and reliable
Hand in your plan to your teacher for feedback. 
Write your group plan 

Based on your individual plans, your teacher will put you into groups to collect your field data. 
Discuss your individual plans and decide on a shared plan to carry out in the field. 
Write and submit your group plan for feedback. 
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 field data. While the group may work together to collect this data, you must each record your own data.

Record the field 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 field 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 the trend in the data.

Use the processed field data, observations and measurements you recorded, your concepts portfolio and information provided by the teacher to write a well-organised Biological Report on your findings that includes:

· a statement of the purpose of your investigation written as a hypothesis linked to the aspect of the community you investigated 
· a detailed account of the final step by step sampling method you used

· a profile diagram or site map of the sampling area you investigated that would allow another person to locate it and interpret your data 

· field data on the distribution of the organisms sampled, observations and measurements of environmental factors. Attach this as an appendix at the end of your report

· processed field data presented in a table and graph appropriate to the type of data collected
· description of the presence or absence of a pattern or relationship of your chosen species 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 pattern or relationship using the biological ideas relating to your investigation, based on your findings and those from other source(s)

· an evaluation of the investigation. This could consider reliability of the data or the validity of the method (how sources of error, limitations, or bias were minimized or overcome).
Assessment schedule: Biology 91153 Otari’s Organisms
	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 of a pattern or relationship on a selected  aspect of the community.
The report includes:

Purpose written as an hypothesis linked to the aspect of the community investigated.
Final method includes a description of 
· What data is collected, with units
· A range of data/samples,
· How some other factors (at least two) are considered.
Collecting, recording and processing of data relevant to the hypothesis 
· 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 (A Bush Reserve): 

“There is a higher invertebrate diversity in an area of the stream that flows through original untouched native bush compared with an area that flows through land cleared of bush.”
The student plans and describes a sampling method that includes the data that will be collected, range of data/samples, and consideration of some other factors.
The student’s recording of field data includes field data record of species name and numbers, or % cover, for each sample location.

The report includes processed data tabulated or graphed in a way that requires reference to the collection method to be understood.

The student’s interpretation of processed data includes description of the presence or absence of a distribution pattern or relationship, which is a fair representation of the data. For example: “There are five more invertebrate species found in the area unaffected by humans than in the area affected by humans.” This acts as the conclusion.
The student findings identify a factor of the environment or the biology of the organisms that may have resulted in the distribution pattern or relationship identified. For example: “There are many more species of plant in the area unaffected by humans.”
The report identifies and includes relevant findings from another source. For example: “Many invertebrates feed on plant material. [Ref to other source]. The more diverse the plant life in a community, the more animals it can support.” [Ref to other source.]

(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 of a pattern or relationship on a selected  aspect of the community.
The report includes:

Purpose written as an hypothesis linked to the aspect of the community investigated.
Final method includes a description of 

· A valid collection of data, with units
· How most factors such as sampling bias and sources of errors are considered.
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 (Bush Reserve): 

There is a higher invertebrate diversity in an area of the stream that flows through original untouched native bush compared with an area that flows through land cleared of bush.”
The student develops a method for a sound practical investigation in a biology context that describes, with consideration of factors such as sampling bias and sources of errors, the data that will be collected, range of data/samples, and consideration of some other key factors.

The student may make changes to their initial method as they work through the investigation.

The student collects, records and processes data relevant to the purpose of the investigation that enables the student to determine a trend or pattern, or the absence of these.

The student interprets the data, reports on the findings and reaches a valid conclusion based on their own processed data, that is relevant to the purpose of the investigation.

The student identifies and includes relevant findings from another source(s), and discusses biological ideas relating to the investigation, drawn from their own findings and from other sources.

The report includes a research focus, such as: “Is there a pattern in the distribution of invertebrates when comparing an area of human effected bush with that of unaffected bush?
The student plans and describes a valid sampling method for collection of data that includes the data that will be collected, range of data/samples, consideration of some other key factors.
The student’s effective recording of field data includes field data record of species name and numbers, or % cover, for each sample location, in a form that allows it to be processed later, e.g. data is fully labelled and self explanatory (units, size of quadrat used, date data collected, name of place data is collected from, etc).

The report includes processed data accurately tabulated or graphed in a way that clearly shows the presence or absence of a pattern or relationship for the organisms sampled and can be understood without reference to the collection method used, i.e. it is fully self-explanatory.

The student’s interpretation of processed data is valid and includes valid description of the presence or absence of a distribution pattern or relationship, which is a fair representation of the data. For example: “The number of invertebrate species found in the area unaffected by humans was twice that of the number found in the area affected by humans.” This acts as the conclusion.
The student findings identify a factor of the environment or the biology of the organisms that may have resulted in the distribution pattern or relationship identified. For example: “There are many more species of plant in the area unaffected by humans.”
The report identifies and includes relevant findings from another source. For example: “Many invertebrates feed on plant material. [Ref to other source]. The more diverse the plant life in a community, the more animals it can support.” [Ref to other source.]
The student discusses the biological ideas relating to the investigation, based on the student’s findings and those from other source(s). Other sources could be findings of other students or findings and information from research materials gathered. For example: “Our data shows there were many more species of plant in the area unaffected by humans. Our organism research showed that many of the invertebrates found in Otari Bush Reserve are herbivores. Therefore it is no surprise that there were significantly more invertebrate species in the unaffected areas of bush.”
(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 of a pattern or relationship on a selected  aspect of the community.
The report includes:

Purpose written as an hypothesis linked to the aspect of the community investigated.
Final method includes a description of 
· A valid collection of data, with units
· How most factors such as sampling bias and sources of errors are considered.
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 (Bush Reserve):

The student develops a method for a sound practical investigation in a biology context that describes, with consideration of factors such as sampling bias and sources of errors, the data that will be collected, range of data/samples, and consideration of some other key factors.

The student may make changes to their initial method as they work through the investigation.

The student collects, records and processes data relevant to the purpose of the investigation that enables the student to determine a trend or pattern, or the absence of these.

The student interprets the data, reports on the findings and reaches a valid conclusion based on their own processed data, that is relevant to the purpose of the investigation.

The student identifies and includes relevant findings from another source(s), and discusses biological ideas relating to the investigation, drawn from their own findings and from other sources.

The student justifies the choices made during the investigation, e.g. evaluates the validity of the method or reliability of the data and explains the conclusion in terms of the biology ideas relevant to the investigation.
The report includes a research focus, such as: “Is there a pattern in the distribution of invertebrates when comparing an area of human effected bush with that of unaffected bush?
The student plans and describes a valid sampling method for collection of data that includes the data that will be collected, range of data/samples, consideration of some other key factors.
The student’s effective recording of field data includes field data record of species name and numbers, or % cover, for each sample location, in a form that allows it to be processed later, e.g. data is fully labelled and self explanatory (units, size of quadrat used, date data collected, name of place data is collected from, etc).

The report includes processed data accurately tabulated or graphed in a way that clearly shows the presence or absence of a pattern or relationship for the organisms sampled and can be understood without reference to the collection method used, i.e. it is fully self-explanatory.

The student’s interpretation of processed data is valid and includes valid description of the presence or absence of a distribution pattern or relationship, which is a fair representation of the data. For example: “The number of invertebrate species found in the area unaffected by humans was twice that of the number found in the area affected by humans.” This acts as the conclusion.
The student findings identify a factor of the environment or the biology of the organisms that may have resulted in the distribution pattern or relationship identified. For example: “There are many more species of plant in the area unaffected by humans.”
The report identifies and includes relevant findings from another source. For example: “Many invertebrates feed on plant material. [Ref to other source]. The more diverse the plant life in a community, the more animals it can support.” [Ref to other source.]

The student discusses the biological ideas relating to the investigation, based on the student’s findings and those from other source(s). Other sources could be findings of other students or findings and information from research materials gathered. The discussion explains the conclusion in terms of the biological ideas relevant to the investigation. 
For example: “Our data shows there were many more species of plant in the area unaffected by humans. Our organism research showed that many of the invertebrates found in Otari Bush Reserve are herbivores. Therefore it is no surprise that there were significantly more invertebrate species in the unaffected areas of bush. The areas of bush affected by humans had less diversity in plant species, and therefore provided a less diverse source of food for the invertebrates. This led to less species diversity in invertebrates.”
The student includes an evaluation that justifies the choices made during the investigation, i.e. s/he evaluates the validity of the method or reliability of the data. For example: “I feel our data is reliable as we had a large sample size in both areas and we used consistent methods of counting organisms. We also shared data with the other group that was carrying out the same investigation, but in different areas of affected and unaffected bush.”
(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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