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Chapter 5: Lecture Notes
The autonomic nervous system (ANS) is the broad system in the body that accounts for our physiological sense of emotion – the temperature of emotion, our heart rate, and our sweaty palms. It is really a complex system of veins and arteries and glands and neurotransmitters, organized by the hypothalamus, and branches out into activity in the heart rate, breathing patterns, blood flows, and glandular activity of the body. It is responsible for fundamental things like how fast you are breathing, where the blood goes in your body, and how fast your heart beats, what we think of as the physiological basis of emotion. 
There are two antagonistic branches of the ANS, the sympathetic and parasympathetic. Sympathetic: The sympathetic is really to prepare the body for big action, for flight or fight. The sympathetic branch increases heart rate, distributes blood to muscle groups, constricts the pupils, reduces digestive processes and certain parts of the sexual response. It is basically about fight or flight. Parasympathetic: The parasympathetic is about restoring the body’s resources. It reduces heart rate, keeps the blood in the stomach, controls the bladder, causes pupil dilation, slows the body down, and heightens digestive processes. It is the more vegetative, couch potato part of the ANS; you relax and your body regenerates nutrients. These have opposite effects on the ANS. To measure the ANS, we primarily measure the sympathetic branch. It is very hard to measure activity in the parasympathetic ANS, and hard to measure digestive processes in an emotion-specific way. That is regrettable. 
Heart Rate. We measure the ANS first by measuring heart rate, and we do this by placing electrodes near the heart. The higher the heart rate, the more likely that sympathetic activity is taking place. There are pacemaker cells around the chest cavity that are firing all the time and stimulating the heart muscle to contract and pump blood through your lungs and out to the body. When we measure the activity of the heart rate, we can measure the pulse amplitude; you can put a light signal on different parts of the body, and it bounces back and gives an indication of how much blood is flowing through that particular part of the body. We can measure blood in your fingers, or how much is flowing through your cheek to cause a blush. That gives an indication of where the blood is going in your body, which is important. 

Body Temperature and Blood Flow. We can measure body temperature, or finger temperature, which tells us how much blood is going through a particular region. If the hand is hot, we know a lot of blood is flowing through your hands. If it is cold, that suggests the blood is staying in the chest. We can measure skin conductance response or galvanic skin response (GSR), which is the electrodermal response. That is what Pennebaker studied in his effects of disclosure. There are tiny glands underneath the skin in your hands and feet and when they are triggered by the sympathetic ANS, they release sweat into your hands and feet. It helps cool the body, which is a major function of the ANS. It also helps you grasp things; sweat activity has an electric volt that is increased by sweat, which tells you how much you are sweating. In 1884, William James wrote an essay called, “What is an Emotion?” His answer was very counterintuitive. He argued that the essence of emotion is physiological specificity. He used thought experiments and said that of each emotion that we experience, the essence of that experience is 
a distinct autonomic response. When you look at blood flow, heart rate, digestive activity, sweat in the hands, muscular activity, pupil dilation, or constriction, he argued that the essence of every emotion is seeded in that distinct autonomic response. At the time James wrote, people had a very cognitive model of emotion. You had an event, like seeing a bear; you feel fear and that triggers a bodily response. The order is event, experience, and bodily response. James stood this on its head, by saying that you have an event, you appraise the event, you have a bodily response, and then an experience of fear. We cannot really answer the question as to whether the experience precedes the physiology. You should remember that for James, every specific emotion has a distinct physiological component. Emotions such as despair, awe, anger, and disgust all have specific ANS profiles for James with specific heart rates, blood flow, and so on. 
There is a tension in the study of emotion. How much emotion is located in construal and interpretive processes? Schacter and Singer argued that the key is in appraisal. How much is located in bodily responses, as William James argued? The ANS is very hard to measure; it is a loose constellation of glands, organs, and processes distributed throughout the body. It has a couple of primary functions. The sympathetic branch is about getting the body ready for extreme physical exertion, distributing the blood, elevating the heart rate and the like. The parasympathetic branch acts antagonistically with the sympathetic branch; it inhibits it and is really about slowing the body down and getting digestion going, restoring your resources like glucose and the like. We measure them with heart rate, skin conductance, finger temperature, and blood flow to the periphery of the body. EKG measures heart rate. We can measure blood flow to the hands and face and feet. The electrodermal system refers to glands beneath the skin that release liquids in the hands and feet and neck. We can measure skin temperature that tells us how much blood is in different regions of the body. So we have two antagonistic branches that have a lot of effects distributed throughout the body. It is about preparing for flight or fight in terms of the sympathetic branch or slowing the body down and digesting and restoring your resources in the case of the parasympathetic. 

Why is the ANS important to the study of emotion? It is important, in a strange way, because of the essay you read by William James in 1884. James said an emotion is, in essence, a distinct ANS response. He has this interesting formulation where we intuitively think an event happens, where we see a bear, and we have an experience where we feel the emotion; that stimulates physiology. So we might think that event leads to experience which leads to physiology. James turns that formulation on its head. He says that events happen and trigger a low-level physiological response in your ANS and the like, and that leads to your conscious experience of emotion. This is a more bottom-up formulation of what emotion is. So you have events in the environment, we appraise them at some low level, and they trigger autonomic activity, which leads to the conscious experience of emotion, so the essence of emotion is distinct physiology. There are two big ideas here that James raises. The first is: is there a distinct autonomic response for each and every emotion? James argues that there is, that the surge of love you feel when you first fall in love, the euphoria you feel when you are laughing or you get into your chosen grad school, the goosebumps you feel when you walk into the Notre Dame cathedral in Paris and hear a choir, the revulsion you feel, and slowing of your body that you feel when you see something disgusting are all distinct. James believes that every state we call an emotion has a distinct configuration of autonomic activity. It is a very radical thesis; he says when we put together our heart rate activity, breathing patterns, digestive activity, blood flows to the face, skin conductance, and so on, when those components are arranged in specific configurations, you can account for the experience of all the different emotions. Every emotion has a distinct profile. 
The second big question is: how much of the emotion is in the mind and how much is in the body? It’s an age-old question: Where does emotion originate? How much of our experience is really about deliberative, interpretive conscious processes versus low-level, prior to consciousness physiological response? James says most of our emotion is really a bodily response. Emotion is a bottom-up process where our body responds in physiological activity, and that is really the essence of each emotion. The social constructionists would argue that no, emotion is about how your mind interprets what is happening in your social environment. 
William Cannon, in the 1920s, criticized William James and the idea of ANS specificity to emotions in four ways. First, he said that ANS responses are very diffuse. A heart rate change from 72 to74 is big; the systems are very general and diffuse. Second, the system is slow; changes in skin conductance take 15 to 20 seconds to kick in. Changes in heart rate take five to eight seconds. The blush takes 20 seconds to reach fruition after the embarrassing episode. 
Third, we really don’t know what goes on in the viscera. Surgeons can cut the intestines while people are still conscious and they don’t note it. James Pennebaker has studied how efficient people are at following their own heartbeats and being able to say when it is speeding up or slowing down. People do no better than chance. How basic can this be to emotion if we cannot even feel it? Fourth, an ANS profile may be the same for a lot of different states. We experience love and it may have the same feelings we have when we have a fever or are low on oxygen or food. 
Schacter and Singer. You read a wildly influential article from 1962 by two social psychologists. They tested their two-factor theory of emotion. They say that James is ridiculous and that it is preposterous to think that ANS is the essence of emotion. Emotion is two things, they say in a formulation that is very compatible with social constructionist approaches and sociological thinking. They say there are two factors to emotion. First, there is undifferentiated arousal, a general diffused state of arousal. Second, emotion is labeling your state according to your current situation. If you do not have an explanation for your physiological arousal, you will label it in emotional terms according to the situation in front of you. They did this study on the two-factor theory of emotion. You need to get people in a state of physiological arousal that they do not understand and have no attribution for. Then you need to get them to label that according to the correct situation. Participants showed up for a study they were told is an experiment on vision and the effects of a vitamin called suproxin, which is bogus and made up. They are then given either a shot of epinephrine, which activates sympathetic ANS activity; it makes you aroused to fight or flee. Or you get a placebo. Then they want to get people who understand why they feel aroused, and should not be susceptible to emotional labels. Or, they do not understand that they are aroused. For the informed people, they give them a legitimate explanation of the physiological arousal. They are given this shot and told it will make your heart race and feel a little tense and jittery. Now you know that the arousal you feel is due to the shot and you should not attribute it to other causes. In the ignorant condition, they gave no explanation. In the misinformed condition, they gave an inappropriate explanation of what was going to happen from the shot. They said they would feel numb and have itchy feet that would not correspond to the actual experience. So some people are aroused and do not know why and some people are aroused and do know why. Phase two involves creating the emotional labels that should lead to different emotional experiences for people who do not know why they are aroused. In the euphoria condition, they are sitting there after the shot, the confederate arrives, and they are told that this guy also got the shot and would be sitting and waiting with you. The confederate is a grad student who eventually became a well-known psychologist, Bib Latane, who is six feet seven inches tall and starts becoming irrationally euphoric. He shoots rubber bands, he crumples up pieces of paper and shoots them into the basket, and says his old jump shot is doing well today. He builds castles with manila folders around them, and he flies airplanes at the subject. He discovers a hula hoop and starts doing the hula hoop and encourages the subject to do the hula hoop. In that condition, the participant, who does not know why he is aroused, should label the situation accordingly. The anger condition has the experimenter sit the two participants down, one of whom is a confederate, and gives them a five-page set of questions to answer. The questionnaire becomes progressively more and more offensive. It starts out with questions of whether you hear bells and the confederate gets angry and says, “Of course I hear bells whenever I change classes. What a dumb question!” Then the questions get more offensive and ask about the number of psychiatric disorders you have seen in your family; in the early sixties, that was a very personal question. It asks about weird habits of your family members. It ends with a question about how many extramarital affairs your Mom had, and has options of 15–20, 10–15, 5–10 or four or below. By that stage, the confederate is out of his mind and throws it down and walks off in a rage and says he hates the experiment. This is a self-report; the higher the score, the more anger or happiness. We would expect, when you are aroused and do not know why, in the epinephrine misinformed and ignorant condition, you should see big differences across the condition. The good news for them is one finding: our misinformed and ignorant participants in the euphoria condition are happier than the people who are aroused and know why. 

That suggests that, if you are aroused and you do not know why and there is a happy situation, you will feel happier than if you are aroused and can make an attribution for the source of the arousal. That is the good news. But what doesn’t work in the findings? The placebo people are as happy as everyone else; they got no epinephrine and their sympathetic ANS should be relatively calm; yet they are feeling very happy. That is one problem. And there are no significant results in the anger condition; it did not work at all for the anger condition. We would have expected the epinephrine ignorant participants in the anger condition to be really angry. They are aroused and they do not know why and they are in a frustrating situation; they should be angrier than people informed of the source of the arousal. It proves not to be the case. The final problem is that the anger participants are as happy as the euphoria participants across all conditions. They did not get very angry watching the confederate blow his lid. So only the difference between the misinformed and ignorant participants and the informed in the euphoria condition fit the theory. The placebo results and the results in the anger condition, and the fact that the means for the anger condition resemble the means for the euphoria condition, mean that the context did not change emotion at all. The study had a lot of influence and shaped the study of appraisal to a degree, because it directed researchers’ attention toward interpretation and the issue of how we label things. One of the big influences it led to in the field of emotion is the idea of misattribution of arousal. That was good for social psychology. But the experiment was bad for the study of emotion. For about 20 years, people took Schacter and Singer’s assertions as gospel and said there is no differentiated arousal for emotion. Paul Ekman spent four years developing a system to code facial behavior. He would literally spend a lot of time moving facial muscles and carefully observing how it changed your facial appearance. Then he would describe that and code it. So, based on the visible changes in your facial appearance, you could code what muscles have actually moved. It’s a pretty remarkable achievement. He noticed that moving different facial muscles caused him to feel different after a while. He would growl and furrow his brow and notice a change in his emotions. That musculature probably gives feedback to your central nervous system and may stimulate activity in other regions of the body. It’s a very interesting idea; as you move your facial muscles, it changes your autonomic system. 

Directed Facial Action Task. Based on that idea, Bob Levenson and colleagues, from 1990, did a task called the directed facial action task. They asked participants to configure their faces into the muscle patterns of six emotions: anger, disgust, fear, happiness, surprise and sadness. Participants were given muscle by muscle instructions (like furrow your eyebrows, raise your upper eyelid and press your lips together as tight as you can). Then they held it for fifteen seconds and their ANS was recorded. Bob Levenson is probably the most sophisticated student of ANS physiology in the world. He recorded multiple responses and looked to see if there were differences. They started with actors who were good at this, and moved on to ordinary members of the public. They found, first, that this task actually makes people feel kind of emotional; 56% of the people report emotion. If we turn to our data sheet, we get to the heart of the matter: Does this produce autonomic differences for different emotions? What stands out? The muscle activity is a control to make sure people are not moving around, which influences ANS activity. It shows nothing, which is a good thing; they have a movement measure on your chair and if you start moving your muscles that can change your heart rate. 

There are three big findings for heart rate. Disgust has less elevation of heart rate for suggested parasympathetic activity; less heart rate elevation for disgust than sadness, fear and anger. Anger, fear and sadness have less elevated heart rate than disgust, which makes sense. For anger and fear, you have big metabolic demands and the heart rate should go up and send blood to the muscles. With disgust, the heart rate goes down and stays within the stomach region. What about finger temperature? One big difference. It goes down with fear and up with anger. It seems like a subtle difference, but people talk about when you get married or on an important interview, you get cold feet. It is really true; the day you get married, you have cold limbs. That suggests that, in the case of fear, the blood is staying around the chest cavity, which is good for long-term physical exertion. The blood is going to the fingers and hands in the case of anger, which helps with grasping. So there is a nice difference between anger and fear. All I want you to remember from this study is that we get differences between disgust and three negative emotions; we get differences between anger and fear in terms of finger temperature. That says that there are distinct autonomic responses to negative emotion. One kind of arousal does not fit all negative emotions in this case. 

Critique of Levenson. Last time, we talked about the James specificity thesis that each distinct emotion has a distinct ANS profile. We started to look at the evidence. We looked at Schacter and Singer, who argued for a two-factor theory of emotion and that emotion did not derive from specific autonomic responses. We turned to Bob Levenson on the autonomic specificity of emotions using the directed facial action task. There were four distinctions in the autonomic responses to emotion associated with facial muscle configurations that he found. He found that anger, fear, and sadness have higher heart rates than disgust. And he also found that anger had a higher finger temperature than fear, suggesting that blood is flowing to the periphery in anger to coordinate prime digital movement. With fear, it is remaining around the thoracic cavity to help you with flight-like behavior. These findings have been replicated in Indonesia with a group of people in Sumatra, which suggests that these autonomic profiles are universal. 

This tells us that all emotions are not highly arousing; disgust has a lower heart rate. And here is variability and specificity within negative emotions. It is also interesting that the more effectively people posed the classic Ekman poses, the greater the specificity in autonomic profiles. Also, 26% of people felt the target emotions; the more strongly they felt them, the greater specificity there was. What is the critique of these findings? Is this a real study of emotion, or a study of moving your facial muscles? There is an idea in the literature that, when you move facial muscles, it sends a signal to your somatosensory cortex, which sends a signal to another part of your brain that says I should be having an emotion, because I am moving these muscles. There is an idea that when we move our bodies in certain ways, it registers in terms of experience. There is not a lot of evidence for this. It is important that the more you felt the emotion, the greater the differences in autonomic response for the negative emotion. There are two basic critiques in the field. First, Levenson has the most sophisticated ANS lab in the world, yet they have not been able to document a difference between anger and sadness in ANS profiles. You would expect there to be a big difference and they cannot find it. It could turn out to be a problem of methodology, but it is still an issue. Second, the direct facial action task is at issue. What generates the ANS specificity? It could be that the forming of facial configurations causes you to breathe in different patterns and that affects heart rate and blood flow. So it could be the breathing patterns and not the emotions that cause it. Very interestingly, they have done a lot of research with elderly people, ages sixty-five and above, and find the same sort of autonomic distinctions among older people. But the autonomic responses of older people are not as intense as those of younger people. Levenson has speculated that is one of the reasons that older people can be so wise and regulate their emotions with such ease, because they do not have this overpowering autonomic response like we do that drives our behavior. 
The Blush. The blush response is fascinating. It involves the cheeks turning red for psychological reasons; this is different from a flush, which occurs for physical reasons, like when you exercise or are cold or drink alcohol. The blush is both a parasympathetic and sympathetic response. The blush captivated people in the Victorian era. If you read the great novelists of this period, you find that there is an interesting transformation when the man and woman realize they are in love with each other but, given social strictures, they cannot express that. They can only see each other in public settings. Then there is an interesting moment when the guy gets off the horse, comes into the house and bumps into the woman, and she blushes. From that moment they know they are in love. What is going on there? So the blush is associated with love and flirtation. But the blush is also a sign of moral virtue; we tend to think that virtuous people blush and we tend to trust them. Some people argue that blushing is a way we suffer for things we’ve done wrong. We see someone blush and think they are thinking shameful thoughts. 

Darwin had an interesting idea that I think was dead wrong. He believed that, whenever we direct attention to a part of our body, it stimulates physiological activity. He actually asserted that, if you start thinking about your toes, it stimulates activity down there. He noticed that we don’t blush in our knees or our feet. In social interaction, we are constantly thinking about our face, rather regrettably. So he argued that thinking about the face, and directing attention to the face, stimulated blood flow to those capillaries in the cheeks. He observed that infants blush at a year and a half. The blush is often associated with confusion; Darwin thought that the blood flows to the cheeks, so there is none in the brain and that causes confusion. This part is wrong. So why do we blush? Some argue that it is an appeasement gesture, which is what I would argue. Mark Leary, in 1992, argued that the blush is about negative self-attention, things like embarrassment and shame and perhaps guilt where we have an awkward social interaction. We blush at birthday parties; we feel that we don’t deserve all this attention, so we experience it as negative. We often blush when people compliment us. 

There is a nice study by Don Shearn from 1990. How do you make people blush in the lab? This brings out the sadistic side of researchers. You are blushing at the thought of making people blush. That is an interesting part of embarrassment – how empathic it is. You can get embarrassed about people you don’t even know. In the blush condition, there are two phases. First, people come in and are welcomed to the study. The researchers say they are going to videotape the participant and then they ask them to sing the Star Spangled Banner in front of the camera. Participants are told to really put themselves into it and use a lot of hand movements. They are told that it is a study of how people use their lips. Shearn also experimented with having them sing Barry Manilow’s Feelings. People sing the song, which is very hard to sing, and then they arrive a bit later and there are four confederates sitting with them and they are wondering what the experiment is about. The experimenter comes in and says they will hook the participant up to some physiological recording devices. Then they show a video of him or her singing the Star Spangled Banner with the other four strangers. And some people really gave it their best shot. Shearn had participants in the fear condition watch the shower scene from Psycho, which is scary. He measured their physiology. Three findings: first, with the blush but not with fear, you get increased blood flow to the cheeks -- in the blush condition but not in the fear condition. Second, you get increased blood flow to the cheeks and ears in the blush condition and those two responses are highly correlated in the blush condition, but they are uncorrelated in the fear condition. That positive correlation says this is a systemic response about distributing blood in a coherent, coordinated way throughout the face. Finally, you find that, in the fear condition, you get skin conductance that has an increased pulse amplitude response, which is highly correlated. That is a classic sympathetic autonomic activity – skin conductance and increased finger pulse amplitude are working together in fear, but uncorrelated in the blush response. Blush really seems to be about a capillary response in the face, and not about classic sympathetic ANS activity. The blush peaks at 18 seconds. So you get three key findings that suggest there is some specificity. There is more blood flow to the cheeks in the blush condition than in anxiety; the blood flow to the cheeks and ears is correlated in the blush but not correlated in the anxiety condition, which suggests that there is a coordinated blood flow going on in the head in the blush, but not with anxiety. Those two responses are correlated in the blush, but not anxiety. In contrast, for anxiety, the heart rate and skin conductance are correlated; those are two classic sympathetic indicators. They are highly correlated, suggesting that that is a classic pattern of fear, but those two responses are not correlated for the blush response The blush appears not to be about action, but about signaling information to others. It may turn out that there are several kinds of blush. We just don’t know. 

Positive Emotions. Barbara Frederickson and Bob Levenson argue that positive emotions undo the stressful effects of negative emotions. Laughter and humor relieve stress and help us breathe. Laughter has a calming effect during stress. They have people watch a stressful film of an amputation and the heart rate elevates in fear. Some people give Duchenne laughter; they have less of a fear response. Laughter is one of the strange reactions people have to stress; people who’ve been in a dangerous car accident often come out of it laughing. If I show people a terrible film clip in the lab, about half will laugh. Laughter has a generally calming effect; it slows down heartbeat. 

Piloerection. We have tiny little muscles that surround our hair follicles and, when they contract, our hair becomes erect and stands on end. So if you are cold and need to warm your arms, the muscles contract to help preserve body temperature and your hair will stand on end. Interestingly, we have these muscles on the back of the neck as well, and when those muscles contract, there is a sense of having goosebumps. You see someone who gives you the willies, who reminds you of someone you cannot understand and you get chills down your spine. You see a beautiful painting or hear a beautiful song, and you get goosebumps. Or you go to the Grand Canyon or a great cathedral and feel awe, and experience goosebumps. That is an autonomic response, a piloerection triggered down your back or your neck that is associated with sympathetic nervous system activity. We believe that is part of the awe response and that awe is a distinct emotion. It is interesting that piloerection is triggered by the ANS and is distinct from heart rate and other kinds of response. Why do we have goosebumps? It is a weird question but they are powerful. When do we get them? Are there a set of stimuli that produce them? 

Crying. We know that there are little lachrymal glands underneath our eyes that release water into the eyes for rather mysterious reasons in response to different kinds of elicitors. Research by Frey has suggested that, when people cry in response to sadness, a particular protein is released in the tears. But if you expose them to onions, which trigger tears, their eyes water as well, but they do not have the specific protein, suggesting that the crying response is perhaps a distinct autonomic response. One of the problems is that crying is observed in a lot of different emotions. It may not be a distinct autonomic response, but it is relatively different from other responses. We cry when we get angry, when we laugh, when ashamed, when we feel sad. 

It may not be emotion specific, but at least it is part of the ANS that is activated in a different way for a class of emotions. Steve Porges does research on the vagal nerve which has a lot of control over the parasympathetic ANS. He can measure respiratory sinus arrhythmia or RSA. This gives us information about the relation between heart rate and breathing. Heart rate varies with breath, so you can look at how fast the heart is beating in a given period of inhalation and exhalation. Greater vacillation of RSA predicts how well kids do in school. Jonathan Haidt has found that, when we feel inspired by a virtuous person, our chest opens up, we get a lump in our throats and we are moved to tears; we have RSA arrhythmias and variability in heart rate in relation to breathing. 
Chapter 5: Multiple Choice Questions

1) William James was famous for his theory of emotion that claimed:

A. the experience of emotion follows from the perception of an emotionally exciting event.

B. the experience of emotion is caused by a bodily response.

C. emotionally exciting fact elicits bodily responses which lead to the experience of an emotion.

D. the perception of the exciting fact follows from a bodily response.

2) William James’ analysis of emotion inspired all of the following questions in emotion theory EXCEPT:

A. do bodily changes of heart rate and breathing support specific kinds of bodily action?

B. do bodily changes produce the experience of emotion?

C. are there emotion-specific patterns of activation in the autonomic nervous system?

D. are there emotion-specific patterns of activation in the brain?

3) The autonomic nervous sytem is divided into the _______________ and _______________ branch.

A. automatic; sympathetic
B. parasympathetic; sympathetic
C. sympathetic; autonomic
D. none of the above.

4) The sympathetic branch of the nervous system deals with: 

A. restorative processes, such as reducing heart rate and blood pressure.

B. engagement of physically demanding processes, such as increasing heart rate and blood pressure.

C. both (A) and (B).

D. neither (A) nor (B).

5) The parasympathetic branch of the nervous system deals with: 

A. restorative processes, such as reducing heart rate and blood pressure.

B. engagement of physically demanding processes, such as increasing heart rate and blood pressure.

C. both (A) and (B).

D. neither (A) nor (B).

6) The sympathetic branch of the nervous system deals with: 

A. restorative processes, such as reducing heart rate and blood pressure.

B. engagement of physically demanding processes, such as increasing heart rate and blood pressure.

C. both (A) and (B).

D. neither (A) nor (B).

7) Evidence in support of autonomic specificity of emotion includes:

A. there are over a dozen distinct autonomic pathways that activate different regions of the body.

B. there are many different ways components of the autonomic nervous system could combine together in different patterns.

C. both (A) and (B).

D. neither (A) nor (B).

8) Cannon’s theory of emotion contrasted with James’ earlier theory insofar as:

A. Cannon argued that emotional experience came prior to autonomic activation.

B. Cannon argued for emotional specificity, but in the brain rather than the autonomic nervous system.

C. Cannon argued that distinct emotions often involved the same pattern of autonomic activation.

D. Cannon argued that brain states determined physiological arousal.

9) Which of the following is NOT a critique advocated by Cannon against James’ autonomic specificity?

A. Responses of the autonomic nervous system are too diffuse and non-specific to account for the wide range of emotions.

B. The autonomic nervous system evolved before we had the capacity to experience higher-order emotions, such as pride and shame.

C. Autonomic responses are too slow to account for our rapidly generated emotions.

D. Autonomic responses are not specific to emotions, but occur in other states, such as physical illnesses.

10) The two-factor theory of emotion posits that:

A. how people construe emotional situations is often a rich source to understanding their emotional experience.

B. physiological arousal is often undifferentiated.

C. the same physiological arousal can be interpreted differently, leading to different emotion experiences.

D. all of the above.

11) Which of the following most accurately describes the sequence of emotion elicitation according to the two-factor theory of Schachter and Singer?

A. Diffuse physiological arousal ( appraisal ( emotion

B. Appraisal ( emotion

C. Emotion ( diffuse physiological arousal ( appraisal

D. Emotion ( appraisal ( diffuse physiological arousal.

12) In a famous study conducted by Schachter and Singer they found that:

A. injecting participants with adrenaline produced euphoria for all participants.
B. injecting participants with adrenaline produced anger for all participants.
C. injecting participants with adrenaline produced euphoria for some participants, and anger for others depending on the level of adrenaline.

D. injecting participants with adrenaline produced euphoria for some participants, and anger for others depending on the behavior of the experimenter’s accomplice nearby.

13) Schachter and Singer’s famous experiment had a longstanding influence on the field of emotion because:

A. the study sparked interest in how people label and experience arousal based upon the current situation. 

B. the study sparked interest in the role of appraisal.

C. it marked some of the first data to support the misattribution of arousal theory.

D. all of the above.

14) Evidence for specific physiological markers corresponding to different emotion states draws from:

A. misattribution of arousal.
B. the blush.

C. the smile.
D. heart rate.

15) Results from Levenson, Ekman, & Friesen’s directed facial action task suggested that: 

A. unique facial expressions have distinct physiological correlates.

B. all emotions involve decreased sympathetic response.

C. not all negative emotions involve sympathetic arousal.

D. unique facial expressions do not have distinct physiological correlates.

16)  The directed facial action task was important in supporting autonomic specificity insofar as:

A. galvanic skin response was greater for fear and disgust compared with anger and sadness.
B. anger was associated with greater finger temperature than fear.

C. increases in heart rate occurred for fear, anger, and sadness but not for disgust.

D. all of the above.

17) The blush is thought to have a unique autonomic response from other emotions; namely that: 

A. it involves reddening of the face, ears, neck, and upper chest.
B. the blush is associated with heightened skin conductance. 
C. cheek blood flow increases more when participants blush than during fearful situations.

D. all of the above.

18) Recent research on autonomic markers of positive emotionssuggests that:
A. increased sympathetic activity is also associated with positive emotions.

B. there are no unique physiological markers of positive emotion states.

C. a new parasympathetic marker, vagal tone, is a possible correlate of positive emotion states.

D. positive emotion states often include no physiological activity.

19) Increased parasympathetic activity, referred to as activity of the vagal tone:

A. has been associated with the experience of compassion and other prosocial states.

B. is associated with the experience of pride.

C. is associated with the experience of both compassion and pride.

D. none of the above.

20) Fridja’s notion of action readiness claims that:

A. sympathetic activation serves to slow the organism down for vegetative functions.

B. sympathetic activation often serves to mobilize the organism for readiness to fight or flee.

C. behavioral readiness often is unassociated with the emotional response.

D. parasympathetic activation often serves to mobilize the organism for readiness to fight or flee.

Chapter 5, Answer Key: 1:C; 2:D; 3:B; 4:B; 5:A; 6:B; 7:C; 8:C; 9:B; 10:D; 11:A; 12:D; 13:D; 14:B; 15:A; 16:D; 17:D; 18:C; 19:A; 20:B. 
