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Abstract 

 

After pairing a woman’s face as a conditional stimulus and sound of a woman’s scream as an 

unconditional stimulus, directions were given to determine their influence on conditional 

responding during extinction trials. Directions fell into one of three groups: (1) no instruction 

before extinction trials, (2) instructions that the woman’s scream would no longer be present 

offered just before extinction trials, and (3) instruction that the unconditional stimulus would 

follow a new (identified face) offered just before extinction. It was hypothesized that the 

extinction time would be longest in Group 1 and fastest in Group 2. It was also hypothesized that 

depending on instruction given, the performance on a memory test post conditioning would be 

impacted. Results demonstrated that placement in Group 1, 2, or 3 yielded no significant 

correlation on the memory test. Performance on a Multidimensional Governance questionnaire 

and Speilberger Trait Anxiety questionnaire, however, predicted performance on the memory 

test. Analysis of ECG data was not possible due to experimental error in the design of the 

experiment.   
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Introduction 

 

Research on the etiology of specific phobias focus mainly on a specific learning process called 

classical conditioning.  Classical conditioning occurs when a neutral stimulus without previous 

emotionally attached response repeatedly precedes an arousing stimulus. After one or more 

pairings of an emotionally neutral stimulus (a conditional stimulus) and the arousing stimulus (an 

unconditional stimulus), the previously conditional stimulus comes to elicit an emotional 

response (a conditional response) in the absence of the emotionally arousing stimulus. (Fanselow 

et al., 2008).  

  

Previous studies used a loud noise as the unconditional stimulus.  The startle in response to 

hearing a loud noise is unlikely to match the experiences involved in the development of 

clinically related phobias (Schmidt, 2008). Previous studies demonstrate that a brief inhalation of 

CO2-enriched air, used as an unconditional stimulus, produces a more naturalistic experience of 

emotional arousal (Forsyth et al., 1996). Furthermore, the higher the percent of CO2 administered 

the more intense and robust the fear conditioned response results (Forsyth et al., 1998). This type 

of fear conditioning could thus provide a more relevant model to explore panic disorders since 

the extinction phase displays a stronger resistance to extinction than in studies using other 

unconditional stimuli (Acheson et al., 2007). Hence, the final objective is to conduct a classical 

conditioning study using visual stimuli in conjunction with 35% CO2-enriched air as the 

emotionally arousing stimulus, thus creating a laboratory-based model that more closely mimics 

conditions outside of the lab.  
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Before such an experiment can occur, however, it is necessary to conduct pilot experiments to 

serve as a comparison condition against which the conditioning affects brought on by the CO2-

enriched air stimulus. Thus, the unconditioned stimulus in this pilot study will be a typically used 

stimulus; the scream of a woman’s voice. The conditional stimulus will be a specific face out of 

a set of woman faces. After conditioning, participants will be placed in one of three conditions 

during extinction trials: (1) no instruction, (2) instruction that the woman’s scream will no longer 

be presented, offered just before extinction, and (3) instruction that the woman’s scream will 

now follow a new (identified) face offered just before extinction,.  Regardless of instruction, the 

woman’s scream will not be paired with any face during the extinction trials. Using various 

instructions will allow us to replicate previous findings demonstrating such instructions modify 

or eliminate conditional responding directly.  

 

During the present study, participants were given a series of questionnaires. Participants were 

also given a memory test of the faces presented after conditioning to ensure participants paid 

attention to the faces on the computer scream. It is hypothesized that those in condition two will 

have the most accurate memory test scores as they will pay attention to the faces more after 

being told that there would be no more screams. It is also hypothesized that those in condition 

three will have the least accurate memory test scores as they will pay attention to the faces 

presented less during extinction out of uncertainty of when the next scream will occur.  

 

This same procedure will then be applied later, replacing the scream stimulus with the CO2-

enriched air. It is hypothesized that where both experiments will produce a measurable 

conditioning effect; the use of using CO2-enriched air will elicit a longer extinction time frame 
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regardless of instruction. Furthermore, it is also hypothesized that extinction will take longer in 

scream trials where no instruction is given versus the trials where specific instruction is given.  

 

Overall, it is expected that this pilot experiment will produce a quantitative classical conditioning 

effect that can be used in comparison to the conditioning effects observed in future studies using 

CO2-enriched air as an unconditional stimulus. Furthermore, this experiment will determine 

which instructions during extinction trials produce the quickest extinction response. Coupled 

with the future comparison of this study against CO2-enriched air, there is a strong possibility 

that the results of these experiments can lead the way for future studies aimed at clinical 

treatments of phobias.  
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Method 

Participants 

A student population was used in this experiment since this population is similar to other 

populations used in previous conditioning studies. A total of 66 students, male and female, were 

used in this experiment. Participants were assigned randomly to each group, 22 participants in 

Group 1, 22 participants in Group 2, and 22 participants in Group 3. Participants were recruited 

from the Psychology Subject Pool at the University of Arizona in accordance with HIPAA 

guidelines.  

Measurements 

  Questionnaires 

Participants were asked to complete a series of questionnaires before experimentation. These 

included Spielberger Trait Anxiety questionnaire, the Mini K questionnaire, and the 

Multidimensional Governance questionnaire including the two subscales rule-adherence and 

prosociality.  

  ECG 

An ECG amplifier was used to collect electrocardiogram signals using three leads. Disposable 

snap electrodes (Biopac) were placed on the skin on the left and right sides of the chest and on 

the left wrist. Data was collected first during administration of the questionnaires, and continued 

during the conditioning and extinction trials. ECG electrodes were removed before the memory 

test was administered. 

Procedure 
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  Conditioning 

Participants sat in front of a computer screen and were instructed to pay close attention to the 

faces that would be presented on the computer screen. Participants were instructed that a 

memory test would be given after the computer program to assess how well they could identify 

those faces presented. For each participant, the order of the face presentation was randomized by 

DMDX presentation software (developed by K.I. Forster and J.C. Forster at the University of 

Arizona), resulting in a pseudo-random series with each face presented at least once. The number 

of faces used for conditioning was twelve; four women were used expressing three different 

emotional expressions. The unconditional stimulus, the scream of a woman’s voice, was 

generated from a WAV file and amplified to 105 db, presented through speakers. The WAV file 

was randomized by DMDX presentation software, and when presented the unconditioned 

stimulus (one specific image of a woman’s face) immediately followed. No other image of other 

women’s faces ever followed the WAV file. The conditioning trial lasted 15 minutes.  

  Extinction 

Participants were then given one of three instructions via a message on the computer screen; (1) 

no instruction before extinction, (2) instruction, just before extinction, that the woman’s scream 

would no longer be presented, and (3) instruction, just before extinction, that the woman’s 

scream would now follow a new (identified) face. Regardless of instruction given, no scream 

occurred during the extinction trials. For each participant, the order of the face presentation was 

randomized by DMDX presentation software, resulting in a pseudo-random series with each face 

presented at least once. The number of faces used for the extinction trials were the same as in the 

conditioning trials; four women were used expressing three different emotional expressions. The 

extinction trial lasted 15 minutes. Upon completion of the extinction trials participants were 
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given a memory test questionnaire. The questionnaire was a pen and paper test consisting of 36 

of 6 sets of women each expressing 6 different emotional expressions. Participants were asked to 

circle the faces of all the women they remembered seeing on the computer screen. Participants 

were then debriefed.  
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Results 

First a correlation matrix was constructed to examine the multicolinerality between the variables 

of the scores on Spielberger Trait Anxiety questionnaire, the Mini K questionnaire, and the 

Multidimensional Governance questionnaire including the two subscales Rule-Adherence and 

Prosociality, along with scores on total hits and total misses on the memory test. Significant 

correlation was found between the Mini K and Spielberger Trait Anxiety, rule-adherence and 

Spielberger Trait Anxiety, Rule-Adherence and Mini K, Prosociality and Mini K, Prosociality 

and Rule-Adherence, Multidimensional Governance and Mini K, Multidimensional Governance 

and Rule-Adherence, Multidimensional Governance and Prosociality, Total Hits and Spielberger 

Trait Anxiety, and Total Misses and Spielberger Trait Anxiety.  

 

From the large number of correlations, two separate hierarchical regressions were performed for 

each criterion variable, one for Total Hits and one for Total Misses memory test scores. The 

variables were organized in order of overall significance; condition Group 1, 2, and 3, 

Spielberger Trait Anxiety, Multidimensional Governance, the Multidimensional Governance 

subscales Rule-Adherence and Prosociality, and Mini K questionnaire scores. Collectively, this 

model was not significant for the regression for Total Misses (R
2
 = 0.178, F = 1.81). However it 

should be noted that the Speilberg Trait Anxiety questionnaire and the Total Miss scores 

correlated significantly (F = 3.93) (Figure 1C). A hierarchical partitioning of the variance using 

total misses with the significant predictor of the Speilberg Trait Anxiety questionnaire was then 

preformed and showed significance (R
2
 = 0.103, F = 3.11).  
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The regression model for Total Hits was not significant significance (R
2
 = 0.186, F = 1.91). For 

this model, looking individually at predictors it was found that compared to the other variables, 

only the Speilberg Trait Anxiety and the Multidimensional Governance questionnaires 

significantly impacted this model (F = 3.75, F = 4.67),  (Figure 1A, 1B). Thus, using a 

hierarchical partitioning of the variance using total hits with the two significant predictors of the 

Speilberg Trait Anxiety and the Multidimensional Governance questionnaires a higher 

significance was found (R
2
 = 0.148, F= 4.7).  
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Figure 1A Total hits on the memory test graphed 

against the score on the Spielberger Trait Anxiety 

questionnaire  

Figure 1B Total hits on the memory test graphed against 

the score on the Multidimensional Governance 

questionnaire  

Figure 1C Total misses on the memory test graphed 

against the score on the Spielberger Trait Anxiety 

questionnaire  
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Discussion 

The conditioning Groups 1, 2, and 3 had no significant impact on the performance on the 

memory test, and did not correlate with any of the delivered questionnaires. Furthermore, there 

was a positive correlation between the Speilberg Trait Anxiety questionnaire and the total hits on 

the memory test, a negative correlation between the Speilberg Trait Anxiety questionnaire and 

the total misses on the memory test, and a negative correlation between Multidimensional 

Governance questionnaire and the total hits on the memory test 

 

As opposed to the original hypothesis, the lack of correlation between performance in the 

conditioning groups and the performance on the memory test or questionnaires lead to the 

conclusion that the unconditioned stimulus was not strong enough to affect the memory of the 

images displayed. This may be due to participants’ failure to understand the instructions given at 

the end of the first half of the experiment. It is also unknown if conditioning actually occurred, 

thus failure of proper classical conditioning to the stimulus may have impacted the results seen.  

 

From the positive correlation of the Speilberg Trait Anxiety questionnaire and the total hits on 

the memory test, it can be concluded that the more anxious a participant is the better the 

performance on the memory test. Furthermore, the negative correlation between the Speilberg 

Trait Anxiety questionnaire and the total misses on the memory test displays that if a participant 

is trait anxious, they seem to be concerned about the accuracy of the response in a given task. 

Lastly, the  negative correlation between Multidimensional Governance questionnaire and the 
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total hits on the memory test concluded that the more rule governed one is, the better one will 

perform on the memory test.  

 

Unfortunately there was an unforeseen issue with the experiment, and we were unable to 

determine the time intervals between the period of time when the screams were heard, and the 

time intervals on the ECG data. Thus, the ECG data was not analyzed in this experiment since 

the time of the conditioning could not be determined with complete certainty, nor the extinction 

time frame.  

 

Further experimentation will clearly be necessary to analyze EKG data accurately. Having EKG 

data will allow for confirmation of conditioning, as well as analysis of responding during 

extinction. Examination of extinction is critical in determining the effects on different sets of 

instruction, which could then be compared to instructional differences in conditioning with CO2-

enriched air. It is expected that with this type of an experiment, the conditioning effect will be 

strongest with the CO2-enriched air and the extinction trials will be more resistant as seen in 

previous studies (Acheson et al., 2007). The importance of this type of study will be in the 

observation of differences in the more resistant extinction period regarding the changes in 

instruction. Furthermore, it would also be interesting to test for a relationship between the 

Multidimensional Governance questionnaires and the extinction period using the stronger CO2-

enriched air stimulus. It seems that the more rule based an individual is might affect the time 

frame of extinction on conditioning groups when instruction is given that explicitly states that the 

stimulus will either stop occurring or will occur in a different fashion.  
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In conclusion, although the EKG data were not available for analysis, the experiment was still 

successful in finding three interesting correlations between performance on the memory test and 

questionnaires. It was also interesting that no correlation was found between the memory test or 

any questionnaires with the conditioning groups. Further experimentation is clearly necessary 

before CO2-enriched air trials can begin, but are still critical to the overall goals of determining 

the differences between extinction trials with instruction using different stimuli. These types of 

studies are paramount in the understanding of anxiety related disorders such as phobias. The 

successful treatment of these disorders depends on accurate treatments that are developed in 

situations closely related to the actual disorder. If CO2-enriched air is truly a better stimulus that 

matches more closely these types of real world disorders, then it is possible that better treatment 

options may result from its use in experimental settings.  
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Appendix 

A1. Women’s Face’s Stimuli  

A2. Mini K Questionnaire 

A3. Multidimensional Governance Questionnaire  
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A1.  
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A2. Mini K.  

Please indicate how strongly you agree or disagree with the following statements.  Use 

the scale below and write your answers in the spaces provided.  For any item that does 

not apply to you, please enter “0”. 

Disagree 

Strongly 

Disagree 

Somewhat 

Disagree 

Slightly 

Don’t Know 

/  

Not 

Applicable 

Agree 

Slightly 

Agree 

Somewhat 

Agree 

Strongly 

-3 -2 -1 0 +1 +2 +3 

 

MINI-K 

 1. I can often tell how things will turn out.   

 2. I try to understand how I got into a situation to figure out how to handle it. 

 3. I often find the bright side to a bad situation. 

 4. I don't give up until I solve my problems. 

 5. I often make plans in advance. 

 6. I avoid taking risks. 

 7. While growing up, I had a close and warm relationship with my biological mother. 

 8. While growing up, I had a close and warm relationship with my biological father. 

 9. I have a close and warm relationship with my own children. 

 10. I have a close and warm romantic relationship with my sexual partner. 

 11. I would rather have one than several sexual relationships at a time. 

 12. I have to be closely attached to someone before I am comfortable having sex 
with them. 

 13. I am often in social contact with my blood relatives. 

 14. I often get emotional support and practical help from my blood relatives. 

 15. I often give emotional support and practical help to my blood relatives. 

 16. I am often in social contact with my friends. 

 17. I often get emotional support and practical help from my friends. 

 18. I often give emotional support and practical help to my friends. 
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 19. I am closely connected to and involved in my community. 

 20. I am closely connected to and involved in my religion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FEAR CONDITIONING   21 
 

A3. Multidimensional Governance Questionnaire 

Multidimensional Governance Questionnaire 
Please select the numbered option most closely matching your response to each of the following situations, 
to the best of your recollection.  If you cannot recall such a situation actually occurring, please indicate the 
response that you would most likely have selected. 

1. When my mom or dad disapproved of something I had done: (R+) 

1. I tried to get them to stop disapproving. 
2. I talked bad about them behind their back 
3. I sought a compromise with my parent(s)  
4. I accepted the criticism and changed my ways 

2. Have you ever given up something really important to you to help your family (for example, given up a 
boyfriend/girlfriend, or a job) (G+) 

1. No, I have never done this. 
2. Yes, I did this once 
3. Yes, I have done this occasionally 
4. Yes, I have done this very often 

3. Have you ever broken trust with a family member for your own personal gain? (G+) 

1. No, I have never done this. 
2. Yes, I did this once 
3. Yes, I have done this occasionally 
4. Yes, I have done this very often 

4. When a friend and I bitterly disagreed: (G+) 

1. I stopped speaking to him/her. 
2. I did not compromise at all. 
3. I discussed the disagreement openly and without animosity 
4. I actively sought resolution. 

5. When a teacher asked me to do something unreasonable: (R-) 

1. I did it without question 
2. I did it without investing much time, thought, or energy 
3. I ignored it without comment 
4. I openly refused to do it 

6. When my boss asked me to do something unreasonable: (R+) 

1. I openly refused to do it 
2. I ignored it without comment 
3. I did it without investing much time, thought, or energy 
4. I did it without question 

7. Have you ever been disloyal to a friend? (G-)   

1. Yes, more than once 
2. Yes, once. 
3. No, I’ve been tempted to, but never have. 
4. No, and I’ve never been tempted to be disloyal. 
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8. Are you still in touch with childhood friends? (G-)  

1. Yes, we correspond regularly 
2. Yes, we try to keep in touch 
3. No, I move around too much 
4. No, I don’t have anything in common with them anymore 

9. I have tried to seduce someone else’s romantic partner: (G-) 

1. Never 
2. Once 
3. A few times 
4. Often 

10. I have intentionally flirted with my friends’ romantic partners. (G-) 

1. No, Never 
2. A few times 
3. Often 
4. Almost Always 

11. Have you ever left a server a tip of less than 15% of the total bill: (G+) 

1. Frequently 
2. Sometimes  
3. Occasionally 
4. Almost never 

12. Have you ever spread false rumors about someone? (G+) 

1. Frequently 
2. Sometimes  
3. Occasionally 
4. Almost never 

13. Have you ever felt envious or angry that a friend had a desirable romantic partner? (G+) 

1. Frequently 
2. Sometimes  
3. Occasionally 
4. Almost never 

14. Have you ever failed to help someone when you could have? (G-) 

1. Almost never 
2. Occasionally 
3. Sometimes  
4. Frequently 

15. I have broken promises to my friends: (G+) 

1. Frequently 
2. Sometimes  
3. Occasionally 
4. Almost never 
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16 . Have you ever failed to help someone when you should have? (G+) 

1. Frequently 
2. Sometimes  
3. Occasionally 
4. Almost never 

Please indicate the response that mostly closely matches your behavior or attitude in general.  

1. Do you always honor your parent’s wishes for you? (R-) 

1. Yes, always 
2. Yes, sometimes 
3. No, not usually 
4. No, almost never 

2. When you lend friends money, do you expect them to repay you? (R+) 

1. No, I don’t expect anything in return. 
2. No, they just owe me a small favor 
3. Yes, I expect repayment, but I tried to be flexible about the exact terms. 
4. Yes, I expect them to pay me back the precise amount as soon as they are able to. 

3. Do you donate time and money to improve the local community? (G-) 

1. Yes, the needs of the community are a top priority to me. 
2. Yes, I donate as much as I can once my own needs are met. 
3. No, I don’t have enough time and/or money to spare. 
4. No, my local community would be a waste of time and money. 

4. I obey the laws in the community: (R-) 

1. Almost always 
2. Sometimes  
3. Occasionally 
4. Almost never 

5. I obey the authorities in the community: (R-) 

1. Almost always 
2. Sometimes  
3. Occasionally 
4. Almost never 

6. I obey God’s laws (R-) 

1. Almost always 
2. Sometimes  
3. Occasionally 
4. Almost never 

7. Do you always respect the lawful authority of the police? (R-) 

1. Yes, I honor the service of all law enforcement officials. 
2. Yes, our police officers are generally good and just. 
3. No, police officers are no better than anyone else. 
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4. No, police officers are invariably corrupted by power. 

8. When I am approached by a beggar: (G+) 

1. I ignore them or told them I didn’t have any money. 
2. I give only what I wouldn’t miss anyway, a piece of change or two. 
3. I give moderately 
4. I give generously 

The following are purely hypothetical questions.  Please indicate the response that you would most likely 
select if that situation should ever arise. 

1. If my mom and dad arranged for me to enter a high-paying profession, which I strongly disliked, I would: (R+) 

1. Refuse 
2. Subtly work against it 
3. Agree, hiding my reluctance 
4. Enter the profession, happy to respect my parents’ wishes 

2. If my parents disapproved of someone I wanted to marry, I would: (R+) 

1. Marry the person anyway, disregarding my parents opinion. 
2. Marry the person and try to convince my parents the partner is okay. 
3. Continue seeing the person, but not marry the person. 
4. Break up with the person. 

3. If a judge ordered me to do something unreasonable, I would: (R-) 

1. Do it without question 
2. Do it without investing much time, thought, or energy 
3. Ignore it without comment 
4. Openly refuse to do it 

4. Suppose you have two job offers. One pays more, but the other is secure and steady. Which one you choose? 
(R+)  

1. Definitely the lucrative job; steady work sounds like drudgery  
2. Probably the lucrative job, although I’d look into the secure job 
3. The secure job, unless the other job was outrageously lucrative 
4. Definitely the secure job, because I plan for the long-term 

5. What' is the best path to wealth? (R+)  

1. It’s a matter of luck and being in the right place at the right time. 
2. Staying flexible so you can take advantage of good opportunities 
3. Following a long-term plan that incorporates a comfortable level of risk 
4. Hard work and perseverance 

6. If I agreed to do something and it turned out to be much harder to do than I expected, I would: (R-) 

1. Finish the job/task and work extra hard. 
2. Finish the job/task, but without putting much time or effort into it. 
3. Try to renegotiate the agreement. 
4. Not do it. 

7. If my local community were under attack by terrorists, I would: (G-) 
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1. Stay and help defend it at all costs. 
2. Stay while avoiding danger, but help those that I could.  
3. Flee, after notifying the authorities. 
4. Flee immediately to save myself. 

8. If you were offered a reasonably lucrative deal by a peaceful nation, would you spy for them? (R+) 

1. Yes, because my nation could stand to be knocked down a peg. 
2. Yes, because my nation’s secrets mean little to me. 
3. No, because I might get caught. 
4. No, because I’d never violate the trust my nation put in me. 

9. If I had great wealth, I would use it to: (G+) 

1. Display my wealth to show my superiority. 
2. Build more wealth for myself. 
3. Provide for my family and friends. 
4. Help the less fortunate 

10. If a man violently raped someone very close to me, I would: (R+) 

1. Hunt down the perpetrator and kill him. 
2. Hunt down the perpetrator and physically assault him.  
3. Try to find the perpetrator and turn him into the police. 
4. Rely entirely on law enforcement to enforce justice and punish the perpetrator. 

11. If I witnessed an assault while traveling, and you were ordered to testify, which would delay my travel significantly, 
I would: (R+)  

1. Leave town at night to avoid testifying. 
2. Deny I saw anything. 
3. Remain reluctantly, testify, and leave. 
4. Remain until the trial’s conclusion in case further testimony is needed. 

12. If my country were suffering from famine, I would: (G-) 

1. Share what food I had with others. 
2. Eat as little as possible myself, and share the rest. 
3. Steal what food I needed to survive. 
4. Steal as much food as possible, then sell it back to the community at a high price. 
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