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than the percentage correct. For instance, if a participant answered 90% of the questions 

correct for the questions he/she had assigned 70% level of confidence. This would 

indicate that the participant is underconfident for the 70% confidence category. Perfect 

calibration occurs when questions assigned a confidence of 70% are answered 70% of the 

time correctly. If this were true, we say that the individual’s probability judgments are 

well calibrated.

Commitment

Commitment to choice is operationally defined as those personal and behavioral 

mechanisms that bind individuals to consistent patterns of choices over time. This 

definition is influenced by the work of Kim, Scott and Crompton (1997). Two measures 

of commitment will be outlined.

Behavioral commitment measure. To measure the behavioral component of 

commitment to choice, participants were given the opportunity to go back and review all 

of their answers and make the changes they deemed appropriate at the end of the task. 

Behavioral commitment was measured by the number of changes participants made when 

given the opportunity to do so. Therefore, the operational measure of behavioral 

commitment was the frequency of changes. A low frequency of changes of the chosen 

alternatives reflects a higher degree of commitment toward those chosen alternatives. A 

high frequency of changes of the chosen alternatives is indicative of a low level of 

commitment to the previously chosen alternatives. To calculate the behavioral 

commitment measure, experimenter tabulated the number of changes each participant 

made when given the opportunity to do so at the end of the experiment.
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Self-reported commitment scale. A five-item scale was included in the study to 

measure the level of commitment to choice for each participant. Participants provided 

ratings for each item using a 7-point scale. The items were adopted from the work of Kim 

et al. (1997). (see Appendix D). Examples of items were: “Orc this task, it is a big deal if  I 

make a mistake with the circled answer ”, and ‘7  am so confident with the circled answer 

that I  don’t even bother going back making any changes. ”

Procedures

Participants were randomly assigned to one of the four treatment groups. 

Participants were run individually in the research lab. All participants were presented 

with a 45-item general knowledge questionnaire. Participants first played the audio 

instructions tape, which contained the manipulation instructions, and followed along with 

the written instructions. Participants were asked to work through each question in the 

order presented, and were given as much time as necessary to complete the task.

Following completion of the task, participants were given the opportunity to 

review their answers and make any changes they deemed appropriate. Then, participants 

completed the post-task questionnaire, which included self-reported commitment scale 

and manipulation check items, and provided demographic information.

After all of the materials were returned, participants were debriefed regarding the 

true purpose of the research. They were then given extra credit and thanked for their 

participation.

The experimenter tabulated the number of changes each participant made when 

given the opportunity and recorded the number on the data sheet.
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Analyses

Comparisons among treatment conditions were conducted using a separate 

univariate two-way analysis of variance for each dependent variable

Results

Manipulation check. Participants completed an ego-involvement manipulation 

check questionnaire upon finishing the task (see Appendix E). The internal consistency 

reliability estimate of the scale was obtained, (a  = .76). The reliability estimate was 

considered satisfactory based on the recommendation of Nunnally and Bernstein (1994). 

Responses of high ego-involved and low ego-involved participants to the manipulation 

check items were compared using an independent t-test. Although the means were in the 

predicted direction (M = 5.33, SD = .87 for low ego-involvement condition, and M = 

5.36, SD = .90 for high ego-involvement condition), no significant differences were 

found between high ego-involved and low ego-involved participants, t (98) = -.175, p = 

ns. Participants in the low ego-involvement condition considered the task just as ego- 

involving as those in the high ego-involvement condition. Post experimental 

conversations with the participants revealed that many of them thought the experiment 

was “interesting” and were eager to learn how they scored on the questionnaire. It is 

plausible the ego-involvement manipulation may have had an effect on those in the high 

ego-involved condition but the nature of the task may have inadvertently evoked too 

much ego-involvement in those in the low ego-involvement condition.

Dependent Measures

Confidence judgments. Five indices were computed for each participant, 

including accuracy, the mean confidence, the mean over/underconfidence, the Brier
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score, and the calibration index. As in Ronis and Yates (1987), participants’ choice was 

inferred from probabilities in the arbitrary cue condition. The circled alternative was 

assumed to be the participant’s choice if the probability assigned was greater than .5. If 

the probability assigned was less than .5, the uncircled alternative was assumed to be the 

participant’s choice. Circled alternatives assigned probabilities of .5 were randomly 

divided into chosen and unchosen halves. Therefore, the five indices computed for 

participants in the arbitrary cue condition are those that would be obtained if choices 

were consistent with probabilities assigned for the arbitrarily circled alternative. The 

means and standard deviations on these measures for each condition are shown in Table 

4. The overall mean of accuracy was found to be .70 or 70% correct.

Analysis of variance was performed to test Hypotheses 1, 2, and 3 (see Table 5- 

9). For Hypothesis 1, the researcher predicted that the pure cognitive heuristic model 

proposed by both Sniezek et al. (1990) and Ronis & Yates (1987) would be at work in the 

absence of ego-involvement. Therefore, higher confidence and overconfidence measures 

would be expected as the result of selective attention to the precircled alternative. As 

predicted, a significant main effect of choice was found on the mean 

over/underconfidence measure and the Brier score. There was a significant choice effect 

on the mean over/underconfidence measure, F (1/96) = 9.16, p < .05. Arbitrary cue 

participants exhibited more overconfidence than participants in the choice condition. A 

similar result was obtained for the Brier score. A main effect for choice was observed, 

such that the arbitrary cue participants were less accurate with their confidence judgments 

than the choice participants, F (1, 96) = 5.84, p < .05. In addition, a marginal main effect 

of choice was found for the calibration index, F (1, 96) = 3.52, p = .06. Arbitrary cue
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Table 4

Means and Standard Deviations on Performance Measures as a Function of Choice and

Eeo-Involvement

Condition3 Accuracy Mean
Confidence

Mean
Overconfidence

Brier Score Calibration
Index

Choice-Hi Ego 
M 
SD

0.73
0.09

0.80
0.07

0.06
0.07

0.19
0.05

0.04.
0.03

Choice-Low Ego 
M 
SD

0.70
0 .10

0.81
0.09

0.10
0.10

0.21
0.06

0.04
0.03

Arbitrary cue-Hi 
Ego

M
SD

0.68
0.08

0.84
0.08

0.15
0.09

0.23
0.06

0.05
0.04

Arbitrary cue- 
Low Ego

M
SD

0.70
0.09

0.81
0 .10

0 .12
0.08

0.23
0.05

0.05
0.03

Note. an = 25.
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Table 5

Analysis of Variance for Accuracy

Source df F E

Choice (C) 1 2.63 0 .10

Ego-involvement (E) 1 0.33 0.57

C x E 1 1.62 0.21

S within-group error 96 (0.008)

Note. Values enclosed in parentheses represent mean square errors.
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Table 6

Analysis of Variance for Mean Confidenc

Source df F E

Choice (C) 1 1.78 0.18

Ego-involvement (E) 1 0.23 0.63

C x E 1 0.79 0.38

S within-group error 96 (0.007)

Note. Values enclosed in parentheses represent mean square errors.
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Table 7

Analysis of Variance for Mean Over/underconfidence

Source df F e

Choice (C) 1 9.16 0.01

Ego-involvement (E) 1 0 .02 0.90

C x E 1 4.93 0.03

S within-group error 96 (0.007)

Note. Values enclosed in parentheses represent mean square errors.
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Table 8

Analysis of Variance for the Brier Score

Source df F E.

Choice (C) 1 5.84 0 .02

Ego-involvement (E) 1 0.79 0.38

C x E 1 0.89 0.35

S within-group error 96 (0.003)

Note. Values enclosed in parentheses represent mean square errors.
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Table 9

Analysis of Variance for the Calibration Index

Source df F E

Choice (C) 1 3.52 0.06

Ego-involvement (E) 1 0.01 0.90

C x E 1 1.11 0.30

S within-group error 96 (0.0008)

Note. Values enclosed in parentheses represent mean square errors.
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participants were less well calibrated than the choice participants. Further, a marginal 

main effect of choice was observed for mean accuracy, F (1, 96) = 3.52, p = .10. Choice 

participants answered more items correctly on the test than participants in the arbitrary 

cue condition. For the confidence measure, there was no significant difference among 

the treatment conditions, F (1, 96) = 1.78, p = ns.

Hypothesis 2 stated that participants in the high ego-involvement condition would 

exhibit higher confidence judgments and overconfidence compared to those in the low 

ego-involvement condition. Contrary to the prediction, no main effect was observed for 

ego-involvement on any of the five indices. High ego-involved participants did not 

exhibit higher confidence and overconfidence than low ego-involved participants. The 

findings could be a result of the weak ego-involvement manipulation as well as the high 

ego-involving nature of the task.

Hypothesis 3 predicted that participants making explicit choices would exhibit 

higher confidence judgments and higher overconfidence only if they were highly ego- 

involved in the task. Under conditions of low ego involvement, it was predicted that 

participants making explicit choices would exhibit lower confidence judgments and lower 

overconfidence compared to those in the arbitrary cue condition. A significant choice X 

ego-involvement effect was indeed observed on the mean over/underconfidence measure, 

however, in the opposite direction of the prediction, F (1, 96) = 4.93, p < .05. The 

significant interaction indicated that the choice main effect held for participants in the 

high-ego involvement condition, but was nonexistent for participants in the low-ego 

involvement condition. In other words, in the high ego-involvement condition, arbitrary 

cue participants exhibited higher overconfidence than choice participants. There was no
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significant difference between arbitrary cue participants and choice participants in the 

low ego-involvement condition. Figure 1 depicts in graphic form the relationships among 

the means.

Commitment. Commitment to choice was measured using a self-reported 

commitment scale and a behavioral commitment measure. The internal consistency 

reliability estimate of the self-reported commitment scale revealed that the scale was 

unreliable (a  = .43). The analysis revealed that alpha would be .56 if item 3 were deleted 

from the scale. The following analyses were conducted with item 3 deleted from the self- 

reported commitment scale. The means and standard deviations for both commitment 

measures are presented in Table 10.

Analysis of variance procedures were used to test Hypotheses 4, 5, and 6 (see 

Table 11 and Table 12). Unfortunately, the homogeneity of variance test revealed 

significant differences in within-cell variance across cells for the behavioral commitment 

measure (Levene’s Test, F (3, 96) = 2.81,j) = .04). Although the assumption of 

homogeneity of variance was violated for the behavioral commitment measure, the 

analysis of variance was still conducted based on the recommendations from Stevens 

(1996). Stevens (1996) asserts that analysis of variance is robust to the violation of the 

assumption of homogeneity of variance as long as group sizes are equal or approximately 

equal. Sniezek et al. (1990) and Ronis and Yates (1987) both made the assumption that 

explicit choice will automatically evoke personal commitment to the choice. This study 

directly tested this assumption. For Hypothesis 4, the researcher predicted that 

participants making explicit choices would exhibit the same degree of commitment to 

choice compared to those evaluating precircled alternatives in the arbitrary cue condition
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Figure 1. Mean overconfidence as a function of choice and ego-involvement.
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Table 10

Means and Standard Deviations on Commitment Measures as a Function of Choice and

Ego-involvement

Condition3 Self-reported Behavioral
Commitment Commitment

Choice-Hi Ego
M 4.11 2.52
SD 0.91 2.71

Choice-Low Ego
M 4.36 3.12
SD 1.23 2.69

Arbitrary cue-Hi
Ego

M 3.78 1.40
SD 1.36 1.41

Arbitrary cue-Low
Ego

M 3.91 2.28
SD 1.06 2.22

Note. an = 25. The possible range for the self-reported commitment measure is from 1 to

7 , with 7 representing the highest commitment and 1 representing the lowest

commitment. Behavioral commitment is the number of changes made in responding to 

general knowledge questionnaire. The possible range for the behavioral commitment 

measure is from 0 to 45, with 0 representing the highest level of behavioral commitment 

and 45 representing the lowest level of behavioral commitment.
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Table 11

Analysis of Variance for Self-Reported Commitment

Source df

Choice (C) 1 1.27 0.26

Ego-involvement (E) 1 0.01 0.93

C x E  1 0.74 0.39

S within-group error 95 (19.41)

Note. Values enclosed in parentheses represent mean square errors.
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Table 12

Analysis of Variance for Behavioral Commitment

Source df F

Choice (C) 1 4.45

Ego-involvement (E) 1 2.53

C x E 1 0.09

S within-group error 95 (0.01)

Note. Values enclosed in parentheses represent mean square errors.

E

0.03

0.13

0.76
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under the context of general knowledge questions. The results were mixed with regard to 

this hypothesis. A significant main effect o f choice on behavioral commitment was 

obtained, F (1, 95) = 4.45, p < .05. Choice participants were more likely to change their 

answers than arbitrary cue participants. This finding indicated that arbitrary cue 

participants were more committed to their choice than choice participants. On the other 

hand, no significant main effect of choice on the self-reported commitment measure was 

found, F (1, 95) = 1.26, p = ns.

Contrary to Hypothesis 5, participants in the high ego-involvement condition did 

not exhibit higher personal commitment compared to those in the low ego-involvement 

condition. There was no ego-involvement main effect on either the behavioral 

commitment measure, F (1, 95) = 2.54, p = ns, or the self-reported commitment measure, 

F (1, 95) = .01, p = ns. The same was found for Hypothesis 6 . No significant interaction 

was observed for choice and ego-involvement. Ego involvement did not moderate the 

effect of choice on commitment to choice.

Lastly, Hypothesis 7 was tested using Pearson product-moment correlation. A 

correlation matrix was generated (see Table 13) for each of the confidence indices and 

the two commitment measures. It was expected that there would be a positive relationship 

between personal commitment and confidence judgments and overconfidence such that 

participants high in personal commitment would engage in biased information search and 

therefore report higher confidence judgments and overconfidence than those who were 

low in personal commitment. A significant correlation between the behavioral 

commitment measure and mean confidence was obtained, r = - .37, p < .05. This 

indicated that mean confidence increases as behavioral commitment increases. Moreover,
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Table 13

Intercorrelations Among Performance Measures and Commitment 

Measures

Measures 1 2 3 4 5 6 7

1. Accuracy 4 7 ** -.56** 8 i** _ 4Q** -.13 -.25*

2. Mean confidence — 4 7 ** -.09 4Q** -.16 -.37*

3. Mean over/underconfidence — 73* * 78** -.19 -.10

4. Brier score — 69** .10 .18

5. Calibration index — .04 .02

6 . Self-reported commitment — .13

7. Behavioral commitment —

Note. N =  100.
* P < .05 ** j) < .01
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a significant correlation was observed between accuracy and behavioral commitment 

measure, r = - .25 »E < .05. Accuracy increases as behavioral commitment increases. The 

self-reported commitment measure was not found to correlate with any of the five 

confidence indices.

Supplementary analyses. To test whether or not the precircled answers in the 

arbitrary cue condition served as a cue to the correct answer for participants in the 

arbitrary cue condition, one additional measure was derived and subjected to analysis of 

variance: the proportion of times participants agreed with the precircled answer. The 

analyses revealed that arbitrary cue participants agreed with the precircled answer 49% of 

the time (M = .49, SD = .09). No significant difference was found between high ego- 

involved participants and low ego-involved participants, t (48) = -.523, p = ns.

Participants were then categorized into two groups based on their score on this measure. 

Participants with scores higher than .50 were classified in the cueing group (n = 25) while 

participants with scores less than .50 were classified in the non-cueing group (n = 25).

The effect of cueing on behavioral commitment was examined, t (48) = .295, p = ns. No 

significant effect of cueing was observed on the behavioral commitment measure.

The primary goal of this research was to use ego-involvement to explain the 

inconsistent findings in the literature on the effect of choice on confidence judgments. 

The assumption of commitment to one’s choice was explicitly examined in this research. 

The following discussion will begin with a summary of findings, both predicted and 

unexpected. Plausible explanations and the underlying mechanisms of the results are then

Overview

Discussion
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offered, along with limitations of the study. Finally, implications and suggestions for 

future research are presented.

Summary of Results

The present study extended the research of Sniezek et al. (1989), Ronis and Yates 

(1990), and Scherer and De La Castro (1998) by examining the moderating effect of ego- 

involvement on choice and confidence judgments.

Effect of choice on confidence judgments. Hypothesis 1 predicted that choice 

would affect confidence judgments, with arbitrary cue participants exhibiting higher 

confidence judgments and higher overconfidence. The rationale for this prediction was 

based on the cognitive heuristic model proposed by both Sniezek et al. (1990) and Ronis 

& Yates (1987). In the absence of ego-involvement, higher confidence and 

overconfidence measures should be expected as the result of selective attention to the 

precircled alternative. Hypothesis 1 was supported by three of the four confidence 

indices: overconfidence measure, the Brier score, and the calibration index. Participants 

in the arbitrary cue condition were more overconfident, less accurate with their 

confidence judgments, and therefore less calibrated.

Effect of ego-involvement on confidence judgments. Hypothesis 2 predicted an 

effect of ego-involvement on confidence judgments, such that participants in the high 

ego-involvement condition would exhibit higher confidence judgments and higher 

overconfidence compared to those in the low ego-involvement condition. The logic is 

that previous research has demonstrated that ego-involvement leads to biased information 

processing. Therefore, the researcher expected ego-involvement to bias the generation 

and evaluation of confirming and disconfirming evidence. Hypothesis 2 was not
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supported for any measures of confidence judgments. Contrary to the prediction, 

participants in the high ego-involvement condition did not exhibit higher confidence and 

overconfidence than participants in the low ego-involvement condition. This particular 

finding could be the result of the weak ego-involvement manipulation used in the study 

as well as the high ego-involving nature of the task for all participants.

Effect of choice and ego-involvement on confidence judgments. Hypothesis 3 

predicted an interactive effect of choice and ego-involvement on confidence judgments, 

such that participants making explicit choices would exhibit higher confidence judgments 

and higher overconfidence only when they are highly ego-involved in the task. In the low 

ego-involvement condition, participants making explicit choices would exhibit lower 

confidence judgments and lower overconfidence compared to those evaluating precircled 

alternatives in the arbitrary cue condition. Recall that previous research has found 

inconsistent results on the effect of choice on confidence judgments. It was hypothesized 

that ego-involvement would moderate the effect of choice on confidence judgments and 

reconcile the discrepancy in the literature. Ego-involvement was found to moderate the 

effect of choice on the overconfidence measure; however, the effect was in the opposite 

direction of the prediction. In the high ego-involvement condition, arbitrary cue 

participants exhibited higher overconfidence than choice participants. There was no 

significant difference between arbitrary cue participants and choice participants in the 

low ego-involvement condition.

Effect of choice on commitment. Hypothesis 4 predicted that in the context of 

general knowledge questions, participants making explicit choices would exhibit the 

same degree of personal commitment to choice as those evaluating precircled alternatives
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in the arbitrary cue condition. The present author disagrees with Sneizek et al.’s (1990) 

assumption that explicit choice will automatically evoke personal commitment. The 

relationship between choice and personal commitment is contingent upon the context 

within which the choice is made. The premise that choice automatically evokes personal 

commitment is questionable in the context of general knowledge questions. The 

prediction was that in the context of general knowledge questions, personal commitment 

would be low irrespective of choice. The results were mixed with regard to this 

hypothesis. A choice effect was found for the behavioral commitment measure, but not 

for the self-reported commitment measure. The nonsignificant finding on the self- 

reported commitment measure may be attributable to the unreliable nature of the 

measure. Therefore, contrary to the initial expectation, arbitrary cue participants were 

more committed to their choice than participants in the choice condition.

Effect of ego-involvement on commitment. Hypothesis 5 predicted an effect of 

ego-involvement on commitment, with participants in the high ego-involvement 

condition exhibiting higher commitment than the low ego-involving participants. The 

prediction was based on previous works of self-perception theory and cognitive 

dissonance theory. Ego-involvement was thought to be an antecedent of personal 

commitment. Hypothesis 5 was not supported for the behavioral commitment measure or 

the self-reported commitment measure.

Effect of choice and ego involvement on commitment. Hypothesis 6 predicted 

that ego-involvement would moderate the effect of choice on personal commitment, such 

that choice would lead to higher personal commitment only when participants were ego-
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involved. Hypothesis 6 was not supported in the study. Ego involvement did not 

moderate the effect of choice on commitment to choice.

Relationship between confidence judgments and commitment. Hypothesis 7 

predicted a positive relationship between confidence judgments and commitment, such 

that participants high on commitment would engage in a biased information search and 

therefore report higher confidence judgments and overconfidence than those who were 

low in commitment. Again, the results were mixed with regard to this hypothesis. A 

positive relationship was obtained between the behavioral commitment measure and 

mean confidence. This indicated that mean confidence increases as behavioral 

commitment increases. However, the self-reported commitment measure was not found 

to correlate with any of the five confidence indices.

Interpretations of Findings

Ego-involvement manipulation. The manipulation check revealed that there was 

no significant difference in the degree of ego-involvement between the high ego- 

involvement group and the low ego-involvement group. It is imperative to understand 

what exactly occurred in the two ego-involvement conditions because all of the 

hypotheses were predicated on the assumption that ego-involvement manipulation 

worked. There are three plausible interpretations for the nonsignficant finding. First and 

foremost, the finding may be a true reflection of what occurred between the high ego- 

involvement condition and the low ego-involvement condition. The ego-involvement 

manipulation may have been contaminated with the nature of the task. It is plausible the 

ego-involvement manipulation may have had an effect on those in the high ego-involved 

condition but the nature of the task may have inadvertently evoked too much ego-
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involvement in those in the low ego-involvement condition. Participants in the low ego- 

involvement condition were just as ego-involved in the task as those in the high ego- 

involvement condition. However, if this was the case, why did the results indicate a 

significant interaction between ego-involvement and choice on confidence judgments? If 

the ego-involvement manipulation failed to differentiate between the high ego- 

involvement group and the low ego-involvement group, the same main effect of choice 

would be expected in the low ego-involvement condition. This was not observed in the 

study. Therefore, this interpretation could not be tenable.

The second interpretation of the finding rests on the notion of demand 

characteristics. The specific type of demand characteristics that could have accounted for 

the observed results is the “good subject effect.” The good subject effect occurs when 

participants attempt to respond in such a way as to confirm the hypothesis, even when 

they are guessing what the hypothesis is (Rosnow and Rosenthal, 1997). Given that these 

participants were rewarded with extra credit for their participation, it is very plausible 

that participants may perceive being ego-involved in the task as socially desirable. As the 

result, they may have indicated being highly involved in the task even when that was not 

the case. In other words, a good subject might have wanted to show the experimenter that 

he/she was taking the task seriously by indicating that on the manipulation check items. 

The norm of reciprocity may have caused participants to provide false information with 

regard to their ego-involvement in the task.

Relatedly, the demographic information revealed that the sample consisted of 76 

female students and 24 male students. Given the nurturing nature of women, it is 

conceivable that women are more prone to compliance than men. If such an assumption
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were tenable, it would only enhance the “good subject effect.” However, if the good 

subject effect were indeed the cause of the observed finding, arguably one would expect 

the same from the self-reported commitment scale. Specifically, the good subject effect 

should result in high ratings on the self-reported commitment scale. This was not 

observed in the study. It is not clear if there is indeed a good subject effect present in the 

study.

Lastly, it is plausible that there may be different types of ego-involvement. 

Although the results indicated that participants in the low ego-involvement were just as 

ego-involved as those in the high ego-involvement, it could be argued that the source of 

their ego-involvement differed. Participants in the low ego-involvement condition may 

have been ego-involved due to the nature of the task. Participants may have perceived the 

task of completing a general knowledge questionnaire to be self-relevant. To an extent, 

one could argue that participants in the low ego-involvement might have considered the 

general knowledge questionnaire to be an ability test, such as an intelligence test. Perhaps 

participants in the high ego-involvement condition were more influenced by the salient 

ego-involvement manipulation. Recall that the ego-involvement instructions emphasized 

that performance on the general knowledge test is predictive of general success in life. 

Study 1 showed that most participants considered success in life to be an important future 

outcome. It is plausible that the ego-involvement instructions may have evoked a core 

value that is highly regarded by participants. If there is indeed different types of ego- 

involvement, the present manipulation check items could not have differentiated among 

the different types of ego-involvement. As the result, both groups appeared to be high on 

the global ego-involvement scale.
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Effects of choice and ego-involvement on overconfidence. Contrary to the 

prediction of more overconfidence under choice in the high ego-involvement condition, 

participants who made explicit choices were significantly less overconfident than those 

who did not make explicit choices. One possibility is that participants in the arbitrary cue 

condition may have believed that the precircled alternatives were not circled arbitrarily. 

Participants may have perceived the precircled alternatives as either the correct answers 

or the incorrect answers. Such expectation could lead to increases in overconfidence such 

as those observed in the study. However, it is doubtful that a belief that all or none o f the 

precircled alternatives were correct could have resulted in the observed findings given 

that supplementary analyses showed no systematic relations between precircled 

alternatives and the actual choices made. Participants “chose” arbitrarily circled 

alternatives 22 out of 45 times, or 49% of the time.

Another possible approach to understanding the unexpected overconfidence 

demonstrated by arbitrary cue participants under high ego-involvement is the cognitive 

heuristic process model of confidence assessment. The cognitive heuristic process model 

posits that the overconfident assessment is a byproduct of biased generation and 

evaluation of evidence. The cognitive heuristic explanation for results obtained in the 

present study would be that in the arbitrary cue condition, seeing a circled alternative 

may have focused participants’ attention on the preselected alternatives. As the result, 

participants searched their memories only for confirming evidence of the preselected 

alternative and thereby increased the perceived likelihood of that alternative being 

correct. Furthermore, it is likely that focusing attention on one alternative may decrease 

the likelihood for consideration of pros and cons of the other alternative. This may have
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resulted in the higher overconfidence observed in the arbitrary cue condition. Conversely, 

in the choice condition, participants may have searched for both confirming and 

disconfirming evidence regarding both alternatives. This may have resulted in greater 

depth of processing of information of the less preferred alternative, thereby reducing the 

confidence for the initial preferred alternative. However, given that the underlying 

cognitive processes were not directly measured in the present study, this interpretation is 

merely speculative. Further, the pure cognitive heuristic model could not explain why the 

overconfidence of arbitrary cue participants disappeared in the low ego-involvement 

condition.

Perhaps a better explanation is a motivational one. Under the high ego- 

involvement condition, it is plausible that there was greater involvement in the task. 

Individuals perceived the task to be important to their self-concept. However, there is a 

distinction between whether one makes explicit choices and assessing confidence and 

merely assessing confidence on preselected alternatives. First of all, the degree of 

responsibility may be different between the two groups. Participants who made explicit 

choices may have felt that they were fully responsible for their answers, whereas 

responsibility may have been perceived as shared by those in the arbitrary cue condition. 

Arbitrary cue participants may not have felt that they were responsible for the precircled 

answers. The task merely asked them to rate the precircled answers. This issue was also 

raised in the Scherer and De La Castro (1998) study. If this assumption is true, the logic 

follows that the consequences of making a mistake are much higher for those who made 

explicit choices. Because the self is the agent of selection and the task is important to the 

self-concept of the individual, it is plausible that the individual would do all he/she could
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to protect his/her self-concept. Under the high ego-involvement condition, self-concept 

would be threatened if the choice turned out to be wrong. Being 100% sure that the 

answer was correct and finding out that he/she was completely wrong is not a good 

feeling. In fact, it makes the person feel bad. The fear of being wrong may have resulted 

in the observed low overconfidence in the choice condition. On the other hand, arbitrary 

cue participants may be more removed from the chosen answers, and thereby the fear of 

being wrong was not so much of a concern. For example, assume that a newly hired 

manager is required to come up with a budget proposal for the year. The new manager 

can come up with a budget proposal from scratch or use the previous year’s budget from 

a former manager of the department. Chances are that if the manager starts from scratch, 

he/she would not be very confident with the budget. Conversely, if the manager had a 

sample budget proposal from a previous year, he/she could confidently determine which 

items are relevant to his/her department. Therefore, using a sample budget proposal as a 

guide will result in higher confidence about the final budget proposal.

In reality, both the cognitive heuristic model and the motivational explanation 

could interact to account for the observed results. It is plausible that under a high ego- 

involvement condition, the fear of being incorrect may have forced choice participants to 

devote more attention to both alternatives. Participants then engaged in a less biased 

information search for both confirming and discontinuing evidence. As the result, 

overconfidence was minimized in the choice high ego-involvement condition. 

Conversely, the effect of cognitive heuristic may have been accentuated for the arbitrary 

cue participants in the high ego-involvement condition.
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More difficult to interpret is the lack of main effect of choice in low ego- 

involvement condition. Recall that participants in the low ego-involvement condition 

reported a moderate level of ego-involvement rather than a low level of ego-involvement. 

Based on the manipulation check data and post-task conversations, participants were

found to be ego-involved in the task regardless of treatment conditions. Thus, the obvious
!

explanation is that the manipulation of ego-involvement was not sufficiently strong to 

tease apart the effect of choice under the low ego-involvement condition. As the result, 

conclusions on the null effect of choice in the low ego-involvement should be made with 

caution. The effect of choice on confidence judgments observed in the high ego- 

involvement condition could reverse under a true low ego-involvement environment.

This study directly tested the assumption of commitment to one’s choice that 

Sniezek et al. (1990) and Ronis and Yates (1987) discussed in their research. 

Commitment was thought to be an antecedent of confidence. The predicted positive 

relationship between the two constructs was observed only for behavioral commitment 

measure. This finding could be explained by the unreliability of the self-reported 

commitment measure. The lack of correspondence between measures of confidence 

judgments and measures of commitment, on the other hand, is difficult to interpret. It is 

possible that behavioral commitment and self-reported commitment could be completely 

different constructs. This implies that the measures are tapping into different component 

of commitment. Another possibility could be that participants did not have good insight 

about their behaviors. Nisbett and Ross (1980) claim that one should not make inferences 

based on self-reported measures because results of self-reported measures often times do
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not match the actual behaviors. Therefore, the observed finding could be attribute to this 

inconsistency.

Limitations

This study, like all others, has its limitations. First, the manipulation of ego- 

involvement was not sufficiently strong. The effect of the manipulation was minimized in 

the low ego-involvement condition. Providing no instructions in the low ego-involvement 

condition did not result in the expected low ego-involvement on the part of the 

participants. Instead, participants in the low ego-involvement condition were moderately 

ego-involved in the task. The general knowledge questionnaire was sufficient to evoke 

ego-involvement in the low ego-involvement condition. Future research needs to 

deliberately control for ego-involvement in the low ego-involvement group.

Further, the between-subject design and issues of sampling raise several concerns. 

The study opted for a between-subjects approach because the concern was more with the 

differences between choice and arbitrary cue when ego-involvement is taken into 

account. However, it is probable that individual differences in the degree of 

overconfidence may have ramifications on the observed results. It is plausible that some 

participants are confident or overconfident in almost every situation they encounter, 

regardless of choice or ego-involvement. The opposite could also be true. For some 

individuals, overconfidence may represent a broad trait that is common to different tasks 

and invariant to environmental conditions. For instance, someone could consistently 

overestimate the chances of projects being completed within specified time limits despite 

of types of project as well as the feedback from past experience.
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It should, of course, be noted that the present sample of participants is composed 

entirely of college students, whereas the experimenter has attempted to address the 

broader issue of the entire population. College students may be more susceptible to the 

ego-involving nature of the task, given that the study was conducted in a research lab on 

campus.

Further, the general knowledge^test that was used in the present study was 

relatively easy compared to the previous calibration studies. Analyses have revealed that 

individuals who answered more items correctly exhibited less overconfidence in general. 

In other words, they found a systematic decrease in overconfidence as the percentage 

correct increased. This implies that the overconfidence measures may have been diluted 

due to this ceiling effect. As the result, that range of overconfidence may not be large 

enough to detect a difference between the two ego-involvement conditions.

In addition, the domain of interest is general knowledge questions. The findings 

indicated that the domain of general knowledge is highly ego-involving due to self

relevance nature of the task. The extent to which general knowledge can be extended to 

other self-relevance tasks remains to be tested. A decision between alternative A or 

alternative B on a general knowledge test may or may not be the same as investing 

money in company A or company B. Do the same mechanisms apply when an individual 

is making a real world decision? Do they engage in the same biased information search? 

Implications and Future Research

Several recommendations can be drawn directly from the results of the study. 

First, participants in the arbitrary cue and high ego-involvement condition demonstrated 

the highest overconfidence. It is likely that judgments may be less accurate when they are
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made under those circumstances. One may wish to avoid making critical decisions under 

those conditions. Of all the treatment groups included in the experiment, participants in 

the choice and high ego-involvement condition exhibited the least overconfidence. The 

latter were more accurate with their probability estimates and better calibrated than all of 

the other treatment groups. This suggests that the potential to make poor choices may be 

reduced by enhancing ego-involvement.

One of the unexpected findings of the present study was that the general 

knowledge questions do evoke ego-involvement in the participants. Even when no 

explicit instructions were given to the participants, they still regarded the task as 

somewhat ego-involving. This finding suggests that the three previous calibration studies 

using general knowledge questions (e.g. Ronis and Yates, 1987; Sniezek et.al., 1990; 

Scherer and De La Castro, 1998) may be assumed to be ego-involving and conclusions 

across these studies might all be tenable. For all but the Scherer and De La Castro (1998) 

study, arbitrary cue leads to more overconfidence than choice. That is, the pattern of 

results suggests that making judgments of others’ choices (arbitrary cue) leads to more 

overconfidence than making one’s own choices. However, given that Scherer and De La 

Castro (1998) were the only ones to manipulate responsibility, future research needs to 

clearly delineate the conditions under which overconfidence is most likely to occur.

Interestingly, if one assumes that the nature of general knowledge questionnaire is 

sufficient to evoke ego-involvement, one does not have any information regarding what 

goes on under low ego-involvement. The effect of choice on confidence judgments 

observed in the high ego-involvement condition could reverse under a true low ego- 

involvement environment. Future research should replicate this study and deliberately
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manipulate ego-involvement instructions to decrease the amount of ego-involvement.

One may want to embed the task of general knowledge questions with some other 

research to decrease the amount of attention on the task. Another suggestion, borrowed 

from the literature on social loafing, is to make participants believe their responses are 

not traceable to them individually. Researchers have found that people tend to exert less 

effort when they believe their outputs are anonymous and unidentifiable (Karau & 

Williams, 1993; Weldon & Gargano, 1988). This loafing phenomenon has been observed 

for physical tasks as well as cognitive tasks (Weldon & Gargano, 1998). As the loafing 

research, one could deliberately manipulate the anonymity of the task and provide 

specific information regarding the possibility o f receiving feedback on the task. No 

feedback is possible if participants’ responses are anonymous. When participants believe 

their outputs are anonymous and unidentifiable, it is likely they will exert less cognitive 

effort, thereby decreasing the degree of ego-involvement in the task. Thus, by ensuring 

the anonymity of participants’ responses, one could reduce the self-relevance effect of 

scoring people’s general knowledge.

In addition, future study should replicate the present study and include items that 

would tease apart different types of ego-involvement. Recall the arguments made earlier, 

that the present manipulation check might have omitted items that could potentially 

differentiate among different types of ego-involvement. Examining various types of ego- 

involvement such as self-relevance ego-involvement, value-based ego-involvement, and 

issue-based ego-involvement, could potentially explain the nonsignificant results of ego- 

involvement.
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The present findings may have implications on the typical decision making 

procedures adopted in most organizations. When decisions are made in organizational 

settings, it is often recommended that they be evaluated by a separate person or group of 

people before being implemented. This procedure is often justified by the assumption that 

a person who was not directly involved in making the decision can offer a more impartial 

and therefore more accurate assessment of its quality. As observed in the current study, 

such an assumption may not be true. The secondary group may act in a similar fashion to 

those in the arbitrary cue condition and exhibit higher overconfidence than the actual 

decision- makers. In fact, Koehler and Harvey (1997) examined confidence judgments 

made by actors and by observers and found that actors were significantly less confident in 

their answer than were observers. This particular finding is similar to what was observed 

in the high ego-involvement condition of the present study. Confidence judgments by 

actors and observers may also be moderated by ego-involvement of the task.

Another practical significance of overconfidence is related to developmental 

psychology. Based on developmental research, judgments of task-specific, expected 

performance (self-efficacy) can affect the activities one chooses to pursue and the extent 

of effort devoted to them. Judgments of self-efficacy are made under uncertainty; 

therefore, they are subject to the same cognitive constraints such as limited attention and 

limited information processing capacity (Switzer & Sniezek, 1991). Overt positive self- 

evaluation, as discussed at the onset of the study, suggests that judgments of self-efficacy 

may reflect overconfidence. Stone (1994) observed that initial self-efficacy judgments 

made in cognitively complex tasks are biased toward overestimates of personal ability. In 

other words, individuals are overconfident about their personal ability. It is plausible that
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ego-involvement may minimize overconfidence in judgments of self-efficacy, as was the 

case of the present study, or ego-involvement may actually exacerbate overconfidence in 

judgments of self-efficacy. Research to date has yet to examine this issue. Future research 

should include items that explicitly measure judgments of self-efficacy.

Furthermore, the observed findings of the effect of choice on overconfidence in 

the high ego-involvement condition may have theoretical implications on the consistent 

findings of cross-cultural variations of overconfidence. Research has shown that 

overconfidence for general knowledge is stronger in most Asian countries than in 

Western countries. Ego-involvement may account for this difference. Specifically, 

participants in Asian countries may have perceived the task of general knowledge as less 

ego-involving than participants in Western countries. Participants in Western countries 

may have acted in accordance with choice participants in the high-ego involvement 

condition, and thereby exhibited less overconfidence. On the other hand, the task of 

general knowledge may not have sufficiently evoked ego-involvement in Asian 

participants, and as the result, they were more overconfident than participants in Western 

countries. Future research should attempt to measure the extent to which general 

knowledge is perceived as ego-involving by Asians and Westerners and perhaps derive a 

more conclusive theory of overconfidence.

Future research should explicitly test the cognitive heuristics model and the 

threaten self-esteem explanations. For instance, to test the cognitive heuristics model, one 

could attempt to examine the depth of processing through verbal protocol, or items that 

ask for explanations of a decision. It is important to explicitly investigate the types of 

information people are processing. The threaten self-esteem explanation could easily be
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tested by incorporating some measures of evaluation apprehension. Future research 

should directly test for these models to derive a more definitive underlying mechanism 

for the overconfidence phenomenon.

Researchers have often assumed that a person who exhibits overconfidence in 

general knowledge can be expected to overestimate the quality of his/her knowledge base 

and hence sees no need to try to improve it. However, such an assumption has not been 

tested empirically. Future research should extend the knowledge questionnaire of the 

present study with more items to encompass a broader domain of knowledge. This would 

allow researchers to examine whether overconfidence in one knowledge component 

could be generalizable to the entire knowledge base as well as overconfidence across 

knowledge components.

Conclusion. The present study demonstrated that overconfidence is more likely to 

occur when one is assessing the accuracy of others’ choices rather than one’s own. In 

addition, the study suggests that overconfidence may be minimized by enhancing ego- 

involvement. Future research should examine different types of ego-involvement and 

other moderators of the effect of choice on overconfidence.
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Appendix A

Study 1 Questionnaire

QUESTIONNAIRE A INSTRUCTIONS: The following questions pertain to several 
tests. Please answer by circling the number which best describes how you feel about each 
test if you were to complete them.

I. Test of Intelligence

1. How involved would you be in taking a test of intelligence?
1 2 3 4 5 6 7

Not Involved Very
At All Involved

2. To what extent is it important to you to do well on a test of intelligence?
1 2 3 4 5 6 7

Not Important Very
At All Important

3. How important is it to you to be correct on a test of intelligence?
1 2 3 4 5 6 7

Not Important Very
At All Important

4. To what extent do you feel competitive about answering more items on a test 
of intelligence correctly than other students’?

1 2 3 4 5 6 7
Not Competitive Very

At All Competitive
5. Good performance on a test of intelligence is primarily due to my ability.

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

II. Test of Cultural Literacy

1. How involved would you be in taking a test of cultural literacy?
1 2 3 4 5 6 7

Not Involved Very
At All Involved

2. To what extent is it important to you to do well on a test of cultural literacy?
1 2 3 4 5 6 7

Not Important Very
At All Important

3. How important is it to you to be correct on a test of cultural literacy?
1 2 3 4 5 6 7

Not Important Very
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At All Important

4. To what extent do you feel competitive about answering more items on a test 
of cultural literacy correctly than other students’?

1 2 3 4 5 6 7
Not Competitive Very

At All Competitive
5. Good performance on a test of cultural literacy is primarily due to my ability.

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

III. Test of General Knowledge

1. How involved would you be in taking a test of general knowledge?
1 2 3 4 5 6 7

Not Involved Very
At All Involved

2. To what extent is it important to you to do well on a test of general 
knowledge?

1 2 3 4 5 6 7
Not Important Very

At All Important
3. How important is it to you to be correct on a test of general knowledge?

1 2 3 4 5 6 7
Not Important Very

At All Important
4. To what extent do you feel competitive about answering more items on a test 

of general knowledge correctly than other students’?
1 2 3 4 5 6 7

Not Competitive Very
At All Competitive

5. Good performance on a test of general knowledge is primarily due to my 
ability.

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

QUESTIONNAIRE B INSTRUCTIONS: The following questions pertain to several 
tests. Please answer by circling the number which best describes how you feel about each 
test.

Test of Intelligence
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1. To what extent is performance on a test of intelligence predictive of 
professional success?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive

2. To what extent is performance on a test of intelligence predictive of general 
success in life?

1 2  3 4 5 6 7
Not Predictive Very
At All Predictive

3. To what extent is performance on a test of intelligence predictive of success 
in college?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive

4. To what extent is performance on a test of intelligence predictive of 
interpersonal success?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive

Test of Cultural Literacy

1. To what extent is performance on a test of cultural literacy predictive of 
professional success?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive

2. To what extent is performance on a test of cultural literacy predictive of 
general success in life?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive

3. To what extent is performance on a test of cultural literacy predictive of 
success in college?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive

4. To what extent is performance on a test of cultural literacy predictive of 
interpersonal success?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive
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Test of General Knowledge

1. To what extent is performance on a test of general knowledge predictive of 
professional success?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive

2. To what extent is performance on a test of general knowledge predictive of 
general success in life?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive

3. To what extent is performance on a test of general knowledge predictive of 
success in college?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive

4. To what extent is performance on a test of general knowledge predictive of 
interpersonal success?

1 2 3 4 5 6 7
Not Predictive Very
At All Predictive



93

Appendix B 

Post-Task Questionnaire for Study 2
\

Rate the following categories base on the extent to which you think each 
category is a good representative of a component of general knowledge. For 
example, if you believe that knowledge of Literature is a very important 
component of general knowledge, then you should record a 7 on your 
scantron sheet. Note that you can have the same value assign to multiple 
categories. Please indicate your ratings on the space provided and then 
transfer the ratings to the scantron sheet when you are done.

1 2 3 4 5 6 7
Very Unimportant Very Important

Component of Component of
General Knowledge General Konwledge

1. The Bible

2 . Idioms

3. Philosophy and Religion

4. Literature

5. Fine Arts

6. American Politics

7. Anthropology, Psychology, and Sociology

8. Business and Economics

9. Life Sciences

10. M edicine and Health
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11. As you worked on the questionnaire, to what extent do you agree that this test 
is a good measure of overall general knowledge?

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

12. To what extent do you agree that some of the categories asked in the 
questionnaire are more representative of general knowledge than others?

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

13. To what extent do you agree that some of the items asked in the questionnaire 
are more representative of general knowledge than others?

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

14. To what extent do you agree that all of the categories of information asked in 
this questionnaire are equally important determinants of one’s general 
knowledge?

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

15. To what extent do you agree that all of the items asked in this questionnaire 
are equally important determinants of one’s general knowledge?

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

16. Your overall prediction of your performance on this questionnaire (percentage 
correct)

1 2 3 4 5 6
50% 60% 70% 80% 90% 100%
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Rank the following categories from 1 to 10 with 1 being the category that 
best represents the domain of general knowledge and 10 being the category 
that least represents the domain of general knowledge. Note that you cannot 
have the same rank assigned to multiple categories. Please indicate your 
rankings on the spaces provided and then transfer the rankings to the 
scantron sheet when you are done.

17 .___ The Bible

18 .___ Idioms

19 .___ Philosophy and Religion

20.   Literature

21  .___ _Fine Arts

22  .___ American Politics

23. Anthropology, Psychology, and Sociology

24  .___ Business and Economics

25 .___ Life Sciences

26  .___ M edicine and Health

Comments. Please record any comments or reactions to the questionnaire in 
the space provided.
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Appendix C 

Note on Confidence Measures 

The computational formulas for the confidence judgments indices presented in 

this paper are provided below. A complete treatment of these indices is beyond the scope 

of the study, readers should refer to works by Yates (1990, Ronis & Yates, 1987). 

Throughout the formulas,/represents the subjective probability estimate, d  represents the 

outcome (0 for incorrect, 1 for correct) N represents the total number of judgments made, 

and J represents the number of judgments made within a set of questions with a common 

/
The most commonly used index in studies of calibration is the Brier score. The 

Brier score (abbreviated PS because it is also known as the mean probability score) gives 

an overall measure of accuracy in judgment:

P S =  Z ( / - r f ) 2 / N

Various decompositions of PS have been developed to offer insight into the components 

of judgment accuracy. The most frequently used decomposition of PS are Murphy (1973) 

decomposition. The Murphy decomposition has three components: (1) the calibration 

index (Cl), (2) the discrimination index (DI), and (3) the variance of d:

PS = Cl -  DI + Var(d)

Where

CI = l/N  Z  N j ( / j  -  j) 2 

DI =l/N Z  N j (</j -  «Q2 

Var(d) = d ( l - d )
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Appendix D 

Self-reported Commitment Scale

1. On this task, it is a big deal if I make a mistake with the circled answer.

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

2. I would be upset if the circled answer turned out to be wrong.

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

3. I am confident with the circled answer that I don’t even bother going back making 
any changes.

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

4. I am reluctant to change the circled answers.

1 2 3 4 5 6 7
Strongly Strongly
Disagree Agree

5. Once I made a decision about an answer, I will stick to that decision no matter what.

1 2 3 4 5 6 7
Strongly ~ Strongly
Disagree Agree
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Appendix E 

Manipulation Check Questionnaire

1. How involved were you in completing the task?

1 2 3 4 5 6 7
Not Involved Very

At All Involved

2. To what extent was it important for you to do well on the task?

1 2 3 4 5 6 7
Not Important Very

At All Important

3. How important was it to you to be correct on the task?

1 2 3 4 5 6 7
Not Important Very

At All Important

4. To what extent did you feel competitive about answering more items on the task 
correctly than other students?

1 2 3 4 5 6 7
Not Competitive Very

At All Competitive

5. It was important to my self-concept that I do well on the general knowledge 
questionnaire.

1 2 3 4 5 6 7
Not Important Very

At All Important
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Appendix F 

Demographic Questionnaire 

For the following questions, please fill in the numbered on the scantron sheet.

1. What is your gender? 1 Male
2 Female

2. What is your race? 1 Caucasian 4 American Indian
2 African American 5 Asian American
3 Hispanic 6 Other

3. What is your highest level of educational experience?

1 Less than high school 5 Some college
2 High school graduate 6 Associate's Degree
3 Certificate 7 Dual Associate's Degree
4 Dual Certificate 8 Bachelor's Degree

4. How many semesters have you been enrolled in at least one college course?

1 1 -2  semesters 3 7 - 1 0  semesters
2 3 - 6  semesters 4 more than 10 semesters

5. Which of the following best describes your academic standing?

1 Freshman 3 Junior -
2 Sophomore 4 Senior

6 . How many college courses have you taken?

1 0 - 5  courses 4 21 -30  courses
2 6 - 10 courses 5 31 - 40 courses
3 11 - 20 courses 6 more than 40 courses

7. How many psychology courses have you taken?

1 1 -2  courses 4 7 - 9  courses
2 3 - 4  courses 5 1 0 - 1 2  courses
3 5 - 6  courses 6 more than 12 courses
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8 . Is English your primary language? 1 Yes
2 No

9. Which number below best represents your difficulty in reading English?

1 None 4 Quite a bit
2 Very little 5 Lots
3 Some

10 . Are you currently employed? 1 Yes
2 No

11 . Are you married? 1 Yes
2 No

12 . Have you ever been married? 1 Yes
2 No

13. Do you have children? 1 Yes
2 No

14. If "yes", how many children do you have?

1 1 child 4 4 children
2 2 children 5 5 or more children
3 3 children

15. Please indicate your birth date on the lower left hand comer of the scantron sheet.


