[bookmark: _GoBack]BIOLOGICAL PSYCHOLOGY – 10 Short answer questions

1. Why do we need to study biological psychology?

2. What is the relevance of ‘cooperation’ to the study of Biological Psychology? 

3. What can drugs tell us about how neurons operate?
4. Explain the biological psychology of reward.

5. Explain the role of endocrinology in the human stress response

6. ‘The amygdala is at the hub of emotional processing’ – what might be meant by this claim?

7. Is sleep necessary for memory consolidation?
8. Is Alzheimer’s disease just a normal part of ageing? Explain why/why not.
9. Describe Darwin’s theory of evolution by natural selection using at least one example.
10. Describe the evidence that enables us to associate different brain regions with different aspects of memory. What cautions need to be sounded?



BIOLOGICAL PSYCHOLOGY – Short answer questions: guidance


1. Why do we need to study biological psychology?

This will give the student a broad scope for tackling an initial essay and allows for flexibility in the answer. In principle, answers might range from wishing for a wholesale reduction of psychology to biology to a kind of social constructionist scepticism. No matter what the choice, of course, the case needs to be logically argued. The answer will need to describe the nature of the link between biology and behaviour and thereby the link between biological science and psychology. The notion of self, which is so central to social psychology, can now be given a biological embodiment, with the help of imaging studies. A good answer will also consider the role of genetic explanations.


2. What is the relevance of ‘cooperation’ to the study of Biological Psychology? 

 “Cooperation” is a key theoretical issue in biology – students should recognise that it appears, at first glance, to contradict Darwin’s “survival of the fittest” but there is over a century of research to try to resolve this contradiction. Students should cite examples of social organisation in biology. Also the word “cooperation” does not imply a conscious intent to help each other and may occur between organisms that cannot think or behave autonomously. Here, “cooperation” is defined as an outcome that – despite potential relative costs to the individual – is “good” in some appropriate sense to the members of the group, and whose achievement requires collective action. The student will do well to have a grasp of what it means that cooperation has potential costs – i.e. its impact on evolutionary fitness: In the biological world, you can see cooperative social behaviour at six different levels of organisation. Students should outline these and give examples, including a description of the transitions of evolution given in the lecture.

3. What can drugs tell us about how neurons operate?
Students should outline how drugs target receptors on the surface of neurons and serve as agonists or antagonists to the natural neurochemicals, including details of how some block reuptake of a neurochemical, while others mimic the actions of an endogenous equivalent of the drug (e.g. cannabis). They should explain how drugs alter the activity of neurons and the effect this has on cognition, mood and behaviour, giving relevant examples. Crucially they should explain how this helps us to understand the natural role of neurotransmitters in governing these functions, citing appropriate work.


4. Explain the biological psychology of reward.

Students should start by explaining the function of reward and then explain the reward circuit and how this allows us to attain biological goals. Most of the marks will derive from showing knowledge of the “loop” which mediates the reward system. It is more than a single loop, of course, and students need to describe the various pathways and their function. Answers should refer to the limbic system of the brain, the hypothalamus and the substantia nigra. In addition students should mention of the VTA and dopamine pathways to the Nucleus Accumbens and prefrontal cortex and their function, and how this links with learning. They should also explain how connections to the amygdala help to form an emotionally based memory of an event.



5. Explain the role of endocrinology in the human stress response

Students will need to describe the body’s dedicated endocrine stress response system (the HPA axis) and they will also need to compare and contrast this with other stress systems (e.g. slow vs fast-acting pathway of SNS). They should explain the cascade of events involved in an endocrine stress response. Much research has focused on cortisol as the quintessential ‘stress’ hormone, largely because of the literature which demonstrates its secretion in response to acute stressors involving the potential of negative socio-evaluative threat. Students will be expected to recognise this, and to cite empirical evidence using acute laboratory stressors such as the TSST.  Better answers will evaluate evidence suggesting that cortisol is not just a stress hormone; it has a diverse set of actions and is fundamental for a wide range of physiological functions. The latter idea will also be supported by reference to cortisol’s diurnal rhythm, which has formed a large part of the research literature of the last decade. 
. 
6. ‘The amygdala is at the hub of emotional processing’ – what might be meant by this claim?

Students will need to outline the evidence linking the amygdala to certain emotional responses (typically disgust and fear) and analyse whether this constitutes its role as a hub, and indeed what might be meant by a ‘hub’.  Additionally, students may wish to consider a. is the amygdala involved in other emotions (i.e. is it a hub for all emotion, or just for a subset of them), and b. what other roles might it play in shaping human behaviour (i.e. to what extent is it just for emotion, rather than say, memory?).


7. Is sleep necessary for memory consolidation?
Students will need to outline the arguments for the principle of sleep as a memory aid in terms of removal of interference, consolidation and flushing. Much research has focused on the role of REM sleep, which is essential for consolidation of declarative memories, but recent evidence suggests that SWS may enhance other, non-declarative forms of memory (e.g. implicit, procedural). They should cite and describe work that has evidenced these claims (e.g. Maquet, 2001) as well as work which casts doubt upon them, mentioning relevant work on neurotransmitters and EEG measures.

8. Is Alzheimer’s disease just a normal part of ageing? Explain why/why not.  
The answer to this question should include mention of the changing incidence of AD in people of different ages (i.e. ageing does not necessarily lead to AD); a description of AD’s symptoms, and its classic neuropathological symptoms which lead to neuronal loss/brain shrinkage and ventricular enlargement. A good answer might include mention of the use of drugs to boost levels of acetylcholine; also vitamin E and aspirin to help with symptoms. However, it should be noted that no current treatment 'cures' AD.

9. Describe Darwin’s theory of evolution by natural selection using at least one example.
Students should be able to identify the pillars of natural selection - variation, competition and heritability. There are various ways of describing these things so any clear response will be fine. Examples in class included the finches of the Galapagos and changes in HIV phenotype since the 1980s. This last was the most detailed example given covering variation in terms of mode of transmission, competition covering immune response and drug interventions, and heritability in terms of RNA (characteristic of a retrovirus).


10. Describe the evidence that enables us to associate different brain regions with different aspects of memory. What cautions need to be sounded?

Research has suggested not only differences between different types of memory but also the roles of different brain regions within a given form of memory. The caution is in trying to identify a single structure with a single function. Classification of brain regions can be too gross; i.e. there can be functional subdivisions within a given structure. Imaging studies can give a biological rationale for the fact that self-related memories are particularly strong. Lesions can disrupt one kind of memory while leaving another intact, e.g. STM vs. LTM in amnesia. Students should provide evidence for all these points.

