Chapter 12 Study Questions with solutions

1. Why were the frontal lobes traditionally called the ‘silent lobes’?

The frontal lobes used to be known as the ‘silent lobes’ because they are not easily linked to any single, easily defined function (see page 343).  

2. What are some of the functions attributed to the prefrontal lobe? What part of the frontal lobe is called “prefrontal”? 

Functions attributed to the prefrontal lobe include planning, setting goals, and initiating action; monitoring outcomes and adapting to errors; mental effort in pursuing difficult tasks; interacting with other regions in pursuit of goals; having motivation; initiating speech and visual imagery; recognizing other people’s goals; engaging in social cooperation and competition; regulating emotional impulses; feeling emotions; storing and updating working memory; active thinking; enabling conscious experiences; sustained attention in the face of distraction; decision-making, switching attention and changing strategies; planning and sequencing actions; unifying the sound, syntax, and meaning of language; and resolving competition between plans (see pages 345-346 and Table 12.1).  

Prefrontal cortex is located in front of the primary motor cortex, sometimes called the motor strip (see Figures 12.1 and 12.5). Major partitions of the prefrontal cortex (PFC) are the dorsolateral PFC, the ventromedial PFC, and the orbitofrontal PFC (see Figure 12.19).

3. How do the frontal lobes in humans and great apes differ from other mammals?

The frontal lobes in humans and great apes differ from other mammals in that they are much enlarged as compared to other species.   

4. The frontal lobes have been implicated in our ability to deal with new situations, or cognitive novelty. What evidence supports this view? 

A PET study conducted by Raichle and colleagues (1994) provided evidence that the frontal lobes were activated in cognitively novel situations: they compared brain activity for subjects when a task was new – novel – to the same task once it was no longer novel and found that brain activity was higher in the frontal lobes when the task was novel (see page 351). A more general theory links cognitive novelty with the right hemisphere.

5. Discuss a current debate about the specificity of prefrontal regions.

A current debate about the specificity of prefrontal regions centers around the functional roles of the ventrolateral PFC. The dorsolateral PFC, and anterior PFC: some scientists believe these regions have distinct functions while others argue for more shared functions (see page 350 and Figure 12.9). 

6. What is the Cognitive Bias Task and what aspects of cognitive function does it test?

The Cognitive Bias Task is a simple-to-conduct task that reveals the role of context in adaptive decision-making (see pages 352-353). Three cards are presented to the subject at one time. The cards have objects on them that differ along dimensions such as color, fill pattern (solid vs. open), shape, and size. For example, the upper card may have a solid red square (see Figure 12.12). The subject is asked to select one of the other two cards as quickly as possible. These other cards contain different amounts of shared features with the upper card. For example, in Figure 12.12, the middle card has two open red circles (sharing only the feature ‘color’) and the lower card has a solid blue square (sharing both ‘fill pattern’ and ‘shape’). As the subject makes a preference selection on each trial, a selectivity index is prepared to reveal which shared features affected the decision-making process. This index provides information regarding the role of context in adaptive decision-making.     

7. What is the ‘Theory of Mind’ (TOM) and how does it relate to executive functions?

The Theory of Mind refers to the capacity to form an internal representation of other people’s mental lives (see Pages 354-355). We not only need to plan and sequentially organize our own lives, we frequently need to organize our actions in conjunction with others. To succeed in this, we must not only be able to have an action plan of our own, we must also have an insight into the nature of the other fellow’s action plan. 

8. Much has been learned about frontal lobe function by studying patients with damage to that region. What differences are observed between dorsolateral versus orbitofrontal damage?

Most common symptoms of dorsolateral frontal syndrome due to damage or disease are perseverative behavior and field-dependent behavior (see pages 355-358). Perseverative behavior refers to a lack of mental flexibility and it is frequently tested in frontal lobe patients using the Wisconsin Card Sorting Task. In this task, cards are sorted by the patient according to a simple principle, such as ‘match the color’, ‘match the shape’, or ‘match the number’ (see Figure 12.18a). The patient is not told the principle, but must infer it from feedback from the experimenter while he is sorting the cards. Once the patient has mastered the principle, a new one is substituted for it and the patient must infer the new principle, again based on feedback. Patients with dorsolateral frontal syndrome typically fail to move off the strategy for the first principle, despite evidence from the experimenter feedback that this is not a successful strategy. These patients are exhibiting typical dorsolateral frontal syndrome symptoms of perseverative behavior and lack of mental flexibility. 

A dorsolateral frontal syndrome patient also often exhibits signs of field-dependent behavior: a frontal lobe patient may drink from an empty cup, put on a jacket belonging to someone else, or scribble with a pencil on a table surface merely because the cup, jacket, and pencil are there, even though these actions make no sense. 

The orbitofrontal syndrome is in many ways opposite to the dorsolateral syndrome (see page 358). The patients are behaviorally and emotionally disinhibited. Their affect (emotional countenance) is rarely neutral, constantly oscillating between euphoria and rage, with impulse control ranging from poor to non-existent. Their ability to inhibit the urge for instant gratification is severely impaired. They do what they feel like doing, when they feel like doing it, without any concern for social taboos and legal prohibitions.   

9. What is the relationship between the frontal lobes and attention deficit hyperactivity disorder? What frontal regions might underlie this disorder?

The prefrontal cortex and its connections to the ventral brainstem play an important role in the mechanisms of attention. When we talk about attention deficit (hyperactivity) disorder (AD(H)D), we usually implicate these systems (see page 361). The exact causes of damage to these systems vary. They may be inherited or acquired early in life. They may be biochemical or they may be structural.  

10. Regions in the frontal lobes have been linked to social maturity and morality. What specific regions seem to be associated with these aspects of cognition? What is the evidence for this idea?

Regions associated with social maturity and morality are hypothesized to be in the orbitofrontal prefrontal cortex and the anterior cingulated cortex (ACC). The ACC has traditionally been linked to emotion. Evidence that the prefrontal cortex and the ACC are involved in social maturity and morality has been provided by behavioral studies of patients with damage to these regions and with healthy controls using neuroimaging methods. A specific finding with patients with damage to these regions was reported by Damasio and colleagues (1999), who demonstrated that two young adults who had suffered early damage to these regions engaged in antisocial behaviors: lying, petty thievery, and truancy. The investigators claimed that these patients failed to act according to the proper, socially sanctioned moral percepts, but they even failed to recognize them as morally wrong. Neuroimaging studies with convicted murderers provided evidence for abnormalities in the prefrontal cortex. This work is ongoing, however evidence to date implicates these brain areas to processes that support the development of social maturity and morality. 

