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Learning Outcome 1: Scientific Investigations

The learner will be able to act confidently on curiosity about natural phenomena, and to investigate relationships and solve problems in scientific, technological and environmental contexts.

Assessment Standard
We know this when the learner 

1.3  Evaluates data and communicates findings: Seeks patterns and trends in the data collected and generalises in terms of simple principles.
Learning Outcome 2: Constructing Science Knowledge

The learner will know and be able to interpret and apply scientific, technological and environmental knowledge.

Assessment Standards

We know this when the learner 

2.1  Recalls meaningful information: At the minimum, recalls principles, processes and models.
2.3  Interprets information: Interprets information by translating line graphs into text descriptions and vice versa, by extrapolating from patterns in tables and graphs to predict how one variable will change, by identifying relationships between variables from tables and graphs of data, and by hypothesising possible relationships between variables.
2.4  Applies knowledge: Applies principles and links relevant concepts to generate solutions to somewhat unfamiliar problems.
Learning Outcome 3: Science, Society and the Environment

The learner will be able to demonstrate an understanding of the interrelationships between science and technology, society and the environment.

Assessment Standard
We know this when the learner 

3.1  Understands science as a human endeavour: Recognises differences in explanations offered by the Natural Sciences Learning Area and other systems of explanation.
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Questions 6 – 7


Assessment Task
Human nutrition and digestion
Read the following passage and then answer the questions.


	Time
	Observation

	0 minutes
	Boiled beef put into tube.

	40 minutes
	Outside of beef digesting, liquid becoming cloudy.

	1 hour
	Outside starting to separate.

	2 hours
	Fibres of meat separated, floating and very soft.

	4 hours
	Only half as many fibres to be seen.

	6 hours
	A few fibres remaining.

	8 hours
	A few very small fibres floating on surface.

	10 hours
	No sign of fibres, all digestion completed leaving just a cloudy liquid.


1
a)
How long did the boiled beef take to digest completely in Alexis’ stomach?

b)
How long did the boiled beef take to digest completely in the tube?

c)
Suggest why there was a difference in the times taken.

2.
Why did Beaumont keep the test-tube in water at 37(C?

3.
What control should Beaumont have had to make these experimental results more reliable?

4.
If you were Beaumont, what conclusions would you have come to after your investigations?

5.
What further tests would you have wanted to do to verify and check your results?

6
a)
Can you suggest why spiced beef might be slower to be digested than boiled beef?

b)
How would you have tested your suggestion if you were Beaumont?

c)
How would you test your suggestion today?

7.
Do you think that the doctor was right to experiment on his patient in these ways? Explain 
your views.












[25 marks]
Suggested Solutions
	Question number
	Possible marks
	Solution

	1a – c
	4
	1a)  2 hours

1b)  Between 8 and 10 hours.
1c)  The churning effect of the stomach would assist in breaking up lumps of meat – i.e. mechanical digestion assists chemical digestion; and there is a constant renewal of digestive juices in the stomach – not so in the test-tube.

	2
	1
	To provide the same conditions temperature-wise, as in the human body.

	3
	2
	The issue of control was not largely understood in those days – the beef should have been kept in a test-tube of water as well as a test-tube of digestive juices, at the temperature, etc. in order to see if it was actually the digestive juices that were responsible for breaking down the meat, or if the meat broke down spontaneously in liquid. This issue is also linked to a ‘fair’ investigation.

	4
	2
	That the digestive juices work outside the body as well as inside the body, but not as fast.

	5
	4
	Further tests – allocate marks here to any reasonable sounding tests – boiling the juice, trying the experiment at other temperatures, adding spiced beef, etc.

	6 a - c
	6
	6a)  The spices may inhibit the enzymes in some way, or inhibit the production of juices in the stomach, they may ‘coat’ the beef, making it more difficult for the enzymes to penetrate; the beef is also raw.

6b)  Any reasonable test relating to the answer you gave in 6a was considered.

6c)  Likewise.

	7
	6
	Learners may say that Beaumont was wrong as he was hurting his patient. Beware of this rather immature response. Learners need to enter some sort of debate here. Consider BOTH sides of the argument before giving their own opinion. Recognise that some good did come out of the experiment. Recognise that Alexis would have been able to stop Beaumont if he did not wish these investigations to continue. Ask questions like: did Alexis get paid for this? Was he interested and committed to finding out more information? Did he in fact feel pain? Or are we just presuming he did? See the positive and negative and then give the vital own opinion. Remember that a question like this one is an important question we can ask our learners – as we are developing their attitudes and morals and belief systems by asking them to think about these issues. Science is not just about facts. The ethics and attitudes scientists have are crucial to issues of science for the future – such as cloning. All these issues need to be explored by scientists and learners learning about science. Think carefully about the way in which we are helping our students to develop attitudes and beliefs.  


In 1822, a group of fur trappers was hunting in a forest in Canada. One member of the group tripped and his shotgun went off accidentally. The explosive ripped through the side of a young man, Alexis St Martin, tearing a great gash below his ribs and opening his stomach to the outside world. Luckily for Alexis, an army fort was nearby and one of the army surgeons treated the young man.





For two years the army doctor, William Beaumont, looked after Alexis. The wound healed slowly, leaving a small hole in Alexis’ side into his stomach, which the surgeon covered with an artificial flap. Beaumont realised that he had a unique opportunity to study what happened to food inside the human stomach. Over the two years, he did over 60 experiments on his patient.





In one experiment, he tied lumps of food to a silk thread and then gently pushed them through the hole into Alexis’ stomach. Each hour he pulled them out again to see what the stomach juices had done to them. He found that boiled beef was completely digested in 2 hours, but that raw beef and spiced beef was still not digested after 3 hours.





In another experiment, he made Alexis starve for 17 hours and then he removed some of the juices through the hole in the stomach. He put the juices in a test-tube, added a lump of boiled beef and put the tube in a saucepan of water which he kept warm at 37(C. He carefully noted what happened. Below is a summary of his observations.








