Stage 2 Biology

Student Response

2012 Examination Extended Response

Question 36

This text is an actual student response.  It has been word processed in the interests of legibility.  Errors in punctuation, spelling and sentence structure reflect the student’s own work without correction.


There are a number of requirements and conditions that are essential for cell culturing.  To successfully culture HeLa cells, specific requirements are also needed.  Firstly, the culture medium must be sterile to ensure that no opportunistic microorganisms will take over and contaminate the culture.  Secondly, the environmental conditions and the amount of nutrients available must be appropriate.  For example, the culture medium must be in an optimum pH level and temperature.  Furthermore, it must also have sufficient minerals, salts, space, water and oxygen levels for cells to survive and divide.  Amino acids should also be present so that gene products can be synthesized and used for cell processes such as regulating the cell cycle.  Specific growth factor hormones (GFH) should also be supplied so that the action of relay proteins can be stimulated and thus initiate DNA replication hence cell to divide.
HeLa cell culture can be used for many purposes.  One example is the use of this cell culture for chemical product testing.  This includes testing cosmetics and pharmaceutical drugs on the cell culture.  Using HeLa cell culture for chemical testing is advantageous as the number of experimental animals used can be reduced because animal experimentation is a cruel conduct carried out by humans.  However, the results obtained using HeLa cell culture might not be reliable as the reaction on cancerous cells is not necessarily the same as the reaction on humans.’
There are several ethical issue related to the use of HeLa cells.  The major one is that the HeLa cell culture was used without the consent of neither Henrietta Lacks herself nor her family members.  This is considered as a breach of privacy and theft.  Also, the family members of Henrietta Lacks were not compensated by the use of HeLa cells.


	
	Investigation
	Analysis and Evaluation
	Application
	Knowledge and Understanding

	A
	Designs logical, coherent, and detailed biological investigations.

Critically and logically selects and consistently and appropriately acknowledges information about biology and issues in biology from a range of sources.

Manipulates apparatus and technological tools carefully and highly effectively to implement well-organised safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using appropriate conventions and formats accurately and highly effectively.
	Critically and systematically analyses data and their connections with concepts, to formulate logical and perceptive conclusions and make relevant predictions.

Critically and logically evaluates procedures and suggests a range of appropriate improvements.


	Applies biological concepts and evidence from investigations to suggest solutions to complex problems in new and familiar contexts.
Uses appropriate biological terms, conventions, formulae, and equations highly effectively.

Demonstrates initiative in applying constructive and focused individual and collaborative work skills.
	Consistently demonstrates a deep and broad knowledge and understanding of a range of biological concepts.

Uses knowledge of biology perceptively and logically to understand and explain social or environmental issues.

Uses a variety of formats to communicate knowledge and understanding of biology coherently and highly effectively.

	B
	Designs well-considered and clear biological investigations.

Logically selects and appropriately acknowledges information about biology and issues in biology from different sources.

Manipulates apparatus and technological tools carefully and mostly effectively to implement organised safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using appropriate conventions and formats mostly accurately and effectively.
	Clearly and logically analyses data and their connections with concepts, to formulate consistent conclusions and make mostly relevant predictions.

Logically evaluates procedures and suggests some appropriate improvements. 


	Applies biological concepts and evidence from investigations to suggest solutions to problems in new and familiar contexts.

Uses appropriate biological terms, conventions, formulae, and equations effectively.

Applies mostly constructive and focused individual and collaborative work skills.
	Demonstrates some depth and breadth of knowledge and understanding of a range of biological concepts. 

Uses knowledge of biology logically to understand and explain social or environmental issues.

Uses a variety of formats to communicate knowledge and understanding of biology coherently and effectively.

	C
	Designs considered and generally clear biological investigations.

Selects with some focus, and mostly appropriately acknowledges, information about biology and issues in biology from different sources.

Manipulates apparatus and technological tools generally carefully and effectively to implement safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using generally appropriate conventions and formats with some errors but generally accurately and effectively.
	Analyses data and their connections with concepts, to formulate generally appropriate conclusions and make simple predictions, with some relevance.

Evaluates some procedures in biology and suggests some improvements that are generally appropriate. 

.
	Applies biological concepts and evidence from investigations to suggest some solutions to basic problems in new or familiar contexts.

Uses generally appropriate biological terms, conventions, formulae, and equations with some general effectiveness. 

Applies generally constructive individual and collaborative work skills.
	Demonstrates knowledge and understanding of a general range of biological concepts. 

Uses knowledge of biology with some logic to understand and explain one or more social or environmental issues.

Applies different formats to communicate knowledge and understanding of biology with some general effectiveness.

	D
	Prepares the outline of one or more biological investigations.

Selects and may partly acknowledge one or more sources of information about biology or an issue in biology.

Uses apparatus and technological tools with inconsistent care and effectiveness and attempts to implement safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using conventions and formats inconsistently, with occasional accuracy and effectiveness.
	Describes basic connections between some data and concepts, and attempts to formulate a conclusion and make a simple prediction that may be relevant.

For some procedures, identifies improvements that may be made.


	Applies some evidence to describe some basic problems and identify one or more simple solutions, in familiar contexts.

Attempts to use some biological terms, conventions, formulae, and equations that may be appropriate. 

Attempts individual work inconsistently, and contributes superficially to aspects of collaborative work.
	Demonstrates some basic knowledge and partial understanding of biological concepts. 

Identifies and explains some biological information that is relevant to one or more social or environmental issues.

Communicates basic information to others using one or more formats.

	E
	Identifies a simple procedure for a biological investigation.

Identifies a source of information about biology or an issue in biology.

Attempts to use apparatus and technological tools with limited effectiveness or attention to safe or ethical investigation procedures.

Attempts to record and display some descriptive information about an investigation, with limited accuracy or effectiveness.
	Attempts to connect data with concepts, formulate a conclusion, and make a prediction.

Acknowledges the need for improvements in one or more procedures.


	Identifies a basic problem and attempts to identify a solution in a familiar context.

Uses some biological terms or formulae.

Shows emerging skills in individual and collaborative work.
	Demonstrates some limited recognition and awareness of biological concepts. 

Shows an emerging understanding that some biological information is relevant to social or environmental issues.

Attempts to communicate information about biology.


Knowledge and Understanding Demonstrates a deep knowledge and understanding of biological concepts with a very comprehensive, accurate description of conditions needed for culturing HeLa cells. 








Application 


Suggests an appropriate use of HeLa cells together with effective reasoning to support the argument.








Knowledge and Understanding Identifies an ethical/social issue and explains it perceptively and logically.





Note:


In an examination, an extended-response question is marked out of 15, with 12 marks being allocated for content (each well-made point is worth 2 marks) and 3 marks for communication. This question has three content parts, with each part being marked out of 4.


In awarding a communication mark, the following factors are taken into account:


Is the response at least half a page in length and is it structured in the form of sentences and   paragraphs?


Does the response use correct grammar and spelling?


Does the response clearly explain concepts using relevant and concise biological language?


Students should be able to fully answer an extended-response question in about one page of writing. It is unnecessary for students to re-write the question or to provide an introduction to their response. Both of these practices are time-wasting, receive no credit, and may even result in a reduction in the communication mark.





Communication 


Biological concepts have been clearly explained using relevant and concise biological language.
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