A2 Science in Society – A2 Unit 4 Case study

Teachers notes

Case study on Chronic fatigue syndrome

Introduction

This is a shorter case study to allow students to practice some of the skills needed. Note that this activity, while being in the style of the Unit 4 exam, has not been subject to the careful evaluation and revision of questions undertaken by AQA during the preparation of operational exam papers. 

Source A 

http://www.independent.co.uk/news/science/has-science-found-the-cause-of-me-1799944.html
Source B

http://journals.lww.com/neurotodayonline/Fulltext/2009/12030/Neurologists_Intrigued,_But_Not_Convinced,_by.11.aspx
Delete the second half of the section ‘Questions about the CFS cause’ from the paragraph beginning ‘An editorial accompanying...’ 

Source C http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0008519
Note for Source C: murine means associated with the family of rats or mice

Source D

http://www.guardian.co.uk/society/2010/may/13/me-chronic-fatigue-syndrome
Delete all last paragraphs, from the one beginning ‘Many doctors and scientists who work in the ME/CFS...’

An indication of the sort of responses that would gain a mark are given below.  However other valid responses should be credited.  

Section A

1. 
The sources are about the possibility that the disease Chronic Fatigue Syndrome, CFS, also sometimes known as Myalgic encephalopathy, ME, is caused by a virus.

Explain how a virus can cause illness.

enters cells

reproduces in cells

kills cell

re-infects more cells

may harm immune system

(2 marks) (SEAb)
2. 
Some of the research described tests for DNA derived from the virus and some for  antibodies to the virus.  Explain why the presence of antibodies does not necessarily indicate an active infection at the time of testing.

antibodies are made by the immune system

in response to an infection by the virus

antibodies persist after the infection is gone

(2 marks) (SEAd)
3. 
The main alternative explanation for CFS mentioned in Sources B and D is a psychological cause.  How do the therapies recommended by NICE reflect this explanation?

cognitive behaviour therapy 

is an attempt to change patterns of thought and response to situations

graded exercise implies that patients need to build up strength and do not have physical impairment

(2 marks) 
4. 
Sources A and B both refer to the lack of understanding of CFS.  Describe some of the difficulties doctors face in providing an accurate diagnosis.

no proven cause 

no diagnostic laboratory test/ biomarker

many previous explanations have been disproved

many and variable different symptoms

wide ranging diagnostic criteria from CDC

(2 marks) (HSW Bc, Cd,Ef)

5.  Source A gives the headlines

Has science found the cause of ME?

Breakthrough offers hope to millions of sufferers around the world

What scientific evidence for a cause is reported in the Source A article,?

virus XMRV

found in 68/101 patients 

in 8/218 controls

more than 95% patients have antibodies to the virus

however latter unpublished

(2 marks) (HSW Bc, Ec)
6. 
The senior author of the research described in Source A , Dr Mikovits, is quoted as saying “yes we’ve found the cause of chronic fatigue syndrome”.  The article however mentions three important cautions against accepting that the XMRV virus is the cause of CFS on the basis of this research alone.  Give each of these cautions.

data does not prove definitive cause 

numbers too small

needs replication

(3 marks) (HSW Bc, Bf, Ed)
7.  Why might an experienced scientist, like Dr Mikovits make such a definite claim at such an early stage?

to gain publicity/ funding

a strong desire to be acknowledged as the first to discover

too committed to one explanation

because of the influence of the  institute’s funders 

(2 marks) (HSW Ef, Eg)
8. 
Source B describes a difference of opinion amongst scientists working in the field as to whether the XMRV is the cause of CFS.  Explain why this kind of debate is valuable in advancing scientific knowledge.

scientists examine evidence very critically

more likely to detect flaws

people with different expertise and knowledge get involved 

need to check whether alternative explanations also fit data

(2 marks) (HSW Cd, Eb, Ec, Ed, Ee)
9. 
Nine months after the original publication in Science, the one reported on in Source A, four research teams have published papers describing how they tried to repeat the findings.  All have failed to find  XMRV in CFS patients.  Source C is one of these papers.

The paper lists the names of all those involved in the research and what contribution each made.  Why is this done?

reputation of author affects evaluation

gives credit to all those involved

number and quality of published papers is main source of reputation for scientists

allows other researchers to contact them with queries

  (2 marks) (HSW Ef, Eg)

10. In Source C the methods section on PCR is detailed and hard to understand.  You are not expected to follow it.  Why would most scientists, however, consider that it is one of the most important sections?  

it allows them to repeat the work

results are not accepted in the scientific community unless they can be repeated

much criticism of research is based on the methods used / possible bias, inappropriate analysis

(2 marks) (HSW Eb, Ec)
11. Mikovits remains convinced that the virus, known as XMRV, is a causal factor in CFS.  She is reported as having accused other research teams of bias and of skewing the study design to avoid finding the virus.  What safeguards are available to prevent or detect bias in scientific research?  

use of double-blind

random selection /allocation of subjects

use of controls in experiments
publication of all methods including  sample selection

allows others to check for bias

(2 marks) (HSW Bf,Bg,Bk)

12. As reported in Source D, the debate on whether XMRV is present in the blood of most CFS patients has become heated and emotional.  There are accusations that prior beliefs may have influenced the researchers who failed to find the virus.  Describe one example given in Source D where it would be very hard to make this claim.  

UK scientists who have never been involved with ME/CFS community

Or have worked with the WPI institute (that did the XMRV work)

one in the team said they had tried hard to find XMRV

(2 marks) (HSW Ef)

13. Source D describes a test for XMRV which is proving popular with patients. Give and justify your opinion on whether it is right to offer such a test at this stage in the research.

patients may be misled, strength of evidence for XMRV exaggerated 

to encourage them to pay

patients are vulnerable they want an explanation 

no treatment available/ temptation to use untested anti-retroviral drugs

may be conflict of interest as lead author now profits from selling tests

(3 marks) (HSW Fb, Fd, Hh, Hl)

Total for Section A 28 marks
Section B
14.Imagine that you have a friend who is suffering from CFS and believes that XMRV has been proved as the cause. Write an explanation for your friend to help him/her understand how science develops and why he/she should remain open-minded at present on the cause of the illness.

Use the standard 4 level mark scheme

Some points that might be included in a good answer include explanations of how reliable scientific knowledge is built up 

one study can never be taken as final evidence

the need for replication

small sample size

other reputable scientists have not been able to repeat

lack of precise diagnosis for the illness makes comparisons difficult

possible risk of contamination in WPI research

premature publicity by scientists involved

scientists may have vested economic interests in their commitment to XMRV

previous claims for other viruses in CFS later disproved

it may be true, e.g. bacterial cause of  peptic ulcers took a long time to be accepted

the wide publicity and interest should stimulate more research

 (12 marks)

A2 Science in Society - Level descriptors for 12 mark questions

The marking scheme for this section includes an overall assessment for the quality of written communication. There are no discrete marks for the assessment of written communication but quality of written communication will be one of the criteria used to assign the answer to one of four levels. 

Marks are assigned according to level descriptors.

Candidates would be expected to achieve at least 3 of the 6 descriptors to be awarded marks at that level.  Not all descriptors are relevant to each answer.

The marks awarded within the range depend on the extent to which candidates have met the criteria for that range and also on guidance relevant to the specific question

	level of

response
	descriptors:
	mark range

	good 

level 4
	· clear exposition of science explanations relevant to the issue; 

· appropriate and effective use of the relevant ideas about how science works; 

· good overall grasp of the range and nature of the issue(s);

· interprets arguments presented, recognising evidence, claim and counterclaim;

· writes well structured argument using a range of evidence to reach a reliable conclusion, includes counter-argument;

· fluency and accuracy of expression, with only minor errors of grammar, punctuation or spelling.
	10-12

	competent level 3


	· good attempt at exposition of science explanations;

· use of some relevant ideas about how science works;

· general grasp of the range and nature of issue(s);

· interprets arguments presented, recognising some of the main components 

· writes structured argument using some evidence to reach a conclusion;

· accuracy of expression, with some errors of grammar punctuation or spelling
	7-9

	limited 

level 2
	· exposition of science explanation minimal or inaccurate

· minimal use of ideas about how science works;

· grasp of some features of the issue(s);

· interprets only part of arguments presented

· arguments presented but with weak structure and/or minimal evidence

· accuracy of expression, but with serious errors of grammar punctuation or spelling
	4-6

	inadequate 

level 1


	· exposition of science explanation confused 

· use of ideas about how science works absent or wrong

· appears not to understand the issue;

· cannot interpret the argument presented

· argument presented as just a claim with no structure or evidence

· expression unclear with serious errors of grammar punctuation or spelling
	1-3

	0
	incorrect or no response
	0

	
	Total 
	12 


Total 40 marks

Case study on Chronic fatigue syndrome

Introduction

This activity is similar to the Unit 4 exam, though it is shorter, with fewer sources, fewer questions and only 40 marks, not 60.  

In this case study you are going to study articles, abstracts and papers related to research on the causes of chronic fatigue syndrome, CFS. You should review all the sources carefully before you start to answer the questions, looking up any words you do not understand and getting an overview of the issues.  However, you do not need to understand the scientific paper, Source C in detail, read the Abstract, the Introduction, only the Patients section of the Methods and the Conclusion. 

When you have understood the topic you should think about which How Science Works ideas are particularly relevant and how you might answer questions on these ideas.  You may discuss these in class.  You can then answer the questions. 

Source A 

http://www.independent.co.uk/news/science/has-science-found-the-cause-of-me-1799944.html
Source B

http://journals.lww.com/neurotodayonline/Fulltext/2009/12030/Neurologists_Intrigued,_But_Not_Convinced,_by.11.aspx
Delete the second half of the section ‘Questions about the CFS cause’ from the paragraph beginning ‘An editorial accompanying...’ 

Source C http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0008519
Note for Source C: murine means associated with the family of rats or mice

Source D

http://www.guardian.co.uk/society/2010/may/13/me-chronic-fatigue-syndrome
Delete all last paragraphs, from the one beginning ‘Many doctors and scientists who work in the ME/CFS...’

Section A
1. 
The sources are about the possibility that the disease Chronic Fatigue Syndrome, CFS, also sometimes known as Myalgic encephalopathy, ME, is caused by a virus.

Explain how a virus can cause illness.

 (2 marks)

2. 
Some of the research described tests for DNA derived from the virus and some for  antibodies to the virus.  Explain why the presence of antibodies does not necessarily indicate an active infection at the time of testing.

 (2 marks)

3. 
The main alternative explanation for CFS mentioned in Sources B and D is a psychological cause.  How do the therapies recommended by NICE reflect this explanation?

  (2 marks)

4. 
Sources A and B both refer to the lack of understanding of CFS.  Describe some of the difficulties doctors face in providing an accurate diagnosis.
(2 marks)

5.  Source A gives the headlines

Has science found the cause of ME?

Breakthrough offers hope to millions of sufferers around the world

What scientific evidence for a cause is reported in the Source A article,?
(2 marks)

6. 
The senior author of the research described in Source A , Dr Mikovits, is quoted as saying “yes we’ve found the cause of chronic fatigue syndrome”.  The article however mentions three important cautions against accepting that the XMRV virus is the cause of CFS on the basis of this research alone.  Give each of these cautions.

 (3 marks)

7.  Why might an experienced scientist, like Dr Mikovits make such a definite claim at such an early stage?

 (2 marks)

8. 
Source B describes a difference of opinion amongst scientists working in the field as to whether the XMRV is the cause of CFS.  Explain why this kind of debate is valuable in advancing scientific knowledge.

 (2 marks)

9. 
Nine months after the original publication in Science, the one reported on in Source A, four research teams have published papers describing how they tried to repeat the findings.  All have failed to find  XMRV in CFS patients.  Source C is one of these papers.

The paper lists the names of all those involved in the research and what contribution each made.  Why is this done?

  (2 marks)

10. In Source C the methods section on PCR is detailed and hard to understand.  You are not expected to follow it.  Why would most scientists, however, consider that it is one of the most important sections?  
 (2 marks) 
11. Mikovits remains convinced that the virus, known as XMRV, is a causal factor in CFS.  She is reported as having accused other research teams of bias and of skewing the study design to avoid finding the virus.  What safeguards are available to prevent or detect bias in scientific research?  

(2 marks)

12. As reported in Source D, the debate on whether XMRV is present in the blood of most CFS patients has become heated and emotional.  There are accusations that prior beliefs may have influenced the researchers who failed to find the virus.  Describe one example given in Source D where it would be very hard to make this claim.  

 (2 marks)

13. Source D describes a test for XMRV which is proving popular with patients. Give and justify your opinion on whether it is right to offer such a test at this stage in the research.

(3 marks)

Total for Section A 28 marks

Section B

14. This question asks you to demonstrate your ability to construct an appropriate explanation for a given audience.    

Imagine that you have a friend who is suffering from CFS and believes that XMRV has been proved as the cause. Write an explanation for your friend to help him/her understand how science develops and why he/she should remain open-minded at present on the cause of the illness.

 (12 marks)

Total 40 marks
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