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Performance in unincentivized tests: cognitive ability vs. motivation and personality traits Gonzalo Castex and Evgenia Dechter∗ January 2018 Abstract Surveys utilize unincentivized tests to measure respondents’ skills and cognitive abilities. Test scores are usually strongly correlated with socio-economic success. This positive correlation can be explained by cognitive skills, noncognitive skills and motivation to perform well. We distinguish between personality traits, work-effort attitudes and test-specific motivation. There are strong correlations between various personality traits and test or labor market performance; however, there is only a small overlap between the noncognitive channels that predict better test outcomes and wages. Thus, the main channel to explain the positive correlation between wages and unincentivized test scores is the return to cognitive abilities. Keywords: effort; motivation; personality traits; test performance. JEL codes: J24; J31; D91.
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Introduction



It is a common practice for surveys to administer tests to evaluate various skills and traits of the respondents. Participation in such tests is usually compensated at a flat rate and does not provide performance-based incentives. Researchers use such tests to measure cognitive skills, aptitude and intelligence. Scores achieved in such tests are usually positively correlated with a range of important economic outcomes. Economic theory predicts that agents will minimize costly effort in activities that do not award performance.1 However, most respondents receive acceptable scores in the unincentivized survey-based tests and zero scores are rare. This may be due to unobserved benefits respondents gain from achieving high scores in such tests. These benefits might be correlated with personality traits or other individual characteristics, such as motivation and work-effort attitudes. Unincentivized tests scores provide a true ranking of cognitive ability if high ability test-takers have lower costs of effort or if they derive higher benefits from receiving high scores. However, test scores might not be a reliable ranking of ability if the more able test-takers do not gain the highest benefits from receiving high scores. Moreover, if test-taking motivation is highly correlated with the test score and reflects personality traits, then these traits may also explain the relationship between test scores and socio-economic outcomes. We examine the relationship between the performance in unincentivized tests and real life outcomes. First, we ask how test-participation motivation, work-effort attitudes and personality traits affect unincentivized test outcomes. Second, we ask whether noncognitive channels that are correlated with test performance are also correlated with economic success. Previous studies show that test scores are positively related to incentives, see for example Gneezy and Rustichini (2000) and Daly and Lavy (2009). Dohmen, Falk, Huffman, and Sunde (2010), Benjamin, Brown, and Shapiro (2013), and Borghans, Golsteyn, Heckman, and Humphries (2016) show that personality (and cognitive ability) predict scores on achievement tests. Heckman, Stixrud, and Urzua (2006) find that both cognitive and noncognitive abilities determine social and economic success. There are fewer studies that investigate whether the most moti1



One framework that summarizes such behavior is the “rational cheater” model of motivation. It posits that employees are self-interested players who continuously search for ways to increase their welfare; they will shirk whenever they perceive that the marginal benefits of such behavior exceed its marginal costs.



2



vated test-takers or those with favorable by the labor market personality traits are also the most cognitively able ones. Segal (2012) argues that higher test motivation leads to higher test scores and also explains future labor market outcomes. Segal (2012) suggests that test effort and motivation are driven by personality traits.2 In psychology, Revelle (1993) (in a survey paper) and Duckworth, Quinn, Lynam, Loeber, and Stouthamer-Loeber (2011), show that motivation affects test outcomes and may be related to personality traits. The focus of our analysis is the widely used Armed Services Vocational Aptitude Battery (ASVAB) tests utilized by the 1997 National Longitudinal Surveys of Youth (NLSY97).3 The ASVAB was administered without performance-based incentives to the NLSY97 participants.4 The Armed Forces Qualifications Test (AFQT) is constructed using four tests in the ASVAB. The AFQT scores are often used in the literature as a measure of cognitive achievement, aptitude and intelligence (see for example, Herrnstein and Murray, 2010; Heckman, 1995; Neal and Johnson, 1996, among others). NLSY97 includes a range of questionnaires from which we derive information on the reasons to participate in the ASVAB, detailed description of personality traits and work-effort attitudes. We use this information to measure the relationships between individual characteristics and test outcomes. Furthermore, we estimate whether having more favorable characteristics across these dimensions is positively associated with wage rates at the age of 21-29 years. We report relationships between test-participation motivation, personality traits, work-effort attitudes and the AFQT scores. Individuals whom we rank as more motivated achieve higher scores, but the relationship is not linear. Our results suggest that the most-motivated test-takers are not the most able ones and the least motivated test takers are not the least able ones. There are important relationships between personality traits and AFQT scores, four out of the nine included personality traits have statistically significant coefficients. Positive work-effort attitudes are also correlated with the AFQT scores for men and women. Considering all three dimensions 2



Segal (2012) utilizes a coding speed test score, which is a part of Armed Services Vocational Aptitude Battery that was administered by the 1979 National Longitudinal Surveys of Youth. Segal (2012) suggests that one only needs to pay attention to do well on the test and therefore the score reflects effort and motivation. However, others have suggested that it may also measure fluid intelligence. 3 The ASVAB is a battery of 10 tests; utilized as a screening and sorting exam in the US Armed Forces. 4 Respondents in NLSY97 were paid a flat rate of $75 for test participation.
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of personality traits and motivation, i.e., test-takers motivation, personality traits and work-effort attitudes, explains around 13% of the residual variation in AFQT scores for men and 10% for women (controlling for parental education, family income, intact family indicator, race and metropolitan status). There is no relationship between the test-takers motivation and personality traits, and little relationship between test-takers motivation and work-effort attitudes. As many others, we find a strong positive correlation between hourly wages and AFQT scores. To identify whether this relationship is driven by the positive return to cognitive skills, noncognitive skills, motivation or work-effort attitudes we estimate wage equations that include these individual characteristics. We find no relationship between test-takers motivation and wages. We do find relationships between a number of personality traits and wages, however, personality traits that are correlated with labor market productivity have little or no correlation with the AFQT scores. Finally, we find positive correlations between work-effort attitudes and wages; same work-effort attitude measures are positively correlated with the AFQT scores. For men, considering all three noncognitive channels explains around 13.8%-20.6% of the overall correlation between the AFQT scores and wages, the larger differences are not statistically significant, obtained from estimations that include education. Noncognitive channels do not explain the correlation between the AFQT scores and wages for women. We conclude that returns to cognitive ability is the main channel to explain the correlation between the AFQT scores and wages. The remainder of the paper is organized as follows. Section 2 describes the data. In Section 3 we discuss the estimation methods and report the findings. Section 4 concludes the paper.
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Data



The data are from NLSY97, a nationally representative sample of 8984 individuals who were 12-16 years old in 1997. We employ both cross-sectional and supplemental samples (excluding the military supplement) and use the base year weights to achieve representativeness of the population. NLSY97 had administered the ASVAB in 1997-1998. The ASVAB is a sequence 4



of tests that cover basic math, verbal, and manual skills. We construct the Armed Forces Qualifications Test (AFQT) using scores from Arithmetic Reasoning, Numerical Operations, Word Knowledge and Paragraph Comprehension tests. To adjust the AFQT scores by age we follow a procedure described in Altonji, Bharadwaj, and Lange (2012). We apply an equipercentile mapping to age 16 of the scores of respondents who took the test at other ages. The AFQT score can take values between 70 and 280 but actual scores fall within the 80 - 220 range. We use normalized test scores in estimations, such that the relevant sample mean is zero and standard deviation is one.5 NLSY97 provides a range of variables that summarize respondents’ personality traits, work-effort attitudes as well as their motivation to participate in the ASVAB. Personality traits and work-effort attitudes are from the 2008 Personality Scale supplement. The 2008 Personality Scale supplement has 18 items; 10 items describe various personality traits, 4 items describe work-effort attitudes and 4 items describe attitudes towards rules and traditions. For each item in this questionnaire individuals rank how much they agree with each statement; for example, “Using a scale from 1 to 7, where 1 means disagree strongly and 7 means agree strongly, please rate how well each pair of traits applies to you, even if one characteristic applies more strongly than the other: Dependable, self-disciplined”. There is some repetition in the personality traits items and work-effort attitudes, therefore we focus on nine traits and three items to describe work-effort attitudes. All Personality Scale variables are utilized without modifications (excluding invalid entries), some of them appear on a reversed scale. Table 1 summarizes the information on personality traits for men and women. To measure test-takers motivation we use information on the individual’s reasons to take the test. Respondents were asked to provide first and second reasons for participation by choosing two of the following options: (1) Because it’s an important study; (2) To see what it’s like to take a test on a computer; (3) To see how well I could do on the test; (4) To learn more about my interests; (5) Family member wanted me to take it; (6) To get the money; (7) I had nothing else to do today. We 5 The ASVAB tests were conducted from the summer of 1997 through the spring of 1998. Most NLSY97 round 1 respondents participated in the administration of the computer-adaptive form of the Armed Services Vocational Aptitude Battery (CAT-ASVAB). All NLSY97 respondents were eligible for the ASVAB administration; around 21% of the respondents chose not to participate.
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combine categories (3) and (4) in estimations.6 Using the two participation reasons, we construct a variable that ranks individual motivation. Appendix Table A.1 describes the construction of the motivation index, the index is summarized in Table 1. We use the detailed reasons as well as the constructed motivation variable (and its square term) in our analysis. First, we analyze relationships between the AFQT scores, personality traits, workeffort attitudes and test-takers motivation. Second, we explore associations between these variables and hourly wages of 21-29 years old. For wage analysis we use individuals not enrolled in school or military service, who work at least 20 hours per week and earn real hourly wages within the range of 3 to 100 dollars (in 2007 prices, deflated using the CPI). Family background controls are parental education levels, intact family indicator (equals one if both parents were living with the child in 1997) and family income (when participants were aged 16-19, excluding those not living with their parents at that time). Table 2 presents summary statistics of the key variables by the primary reason to participate in ASVAB. Background variables, education at the age of 24, wages at the age of 24 and AFQT scores vary across the motivation categories. For example, the highest test scores are achieved by respondents who sat the test “To get the money”, followed by those who answered “To see how well I could do on the test” and “To learn more about my interests”. The lowest test outcomes are achieved by those who responded “To see what it’s like to take a test on a computer” and “I had nothing else to do today”. There are also some differences in gender and race composition across the different categories. For example, there are more males in the “To get the money” and “I had nothing else to do today” categories; whereas proportion of females is higher in “To see how well I could do on the test” and “To learn more about my interests” categories. The proportion of Blacks is relatively high in categories “Because it’s an important study” and “I had nothing else to do today”. The differences in gender and race composition are not particularly large but important and therefore accounted for in the regression analysis. Appendix Figure A.1 depicts distributions of AFQT scores for each motivation 6



Respondents who choose these two categories are very similar in most key variables.
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level (using ranking described in Appendix Table A.1). Figure A.1 shows that the distribution of the test scores of the less motivated respondents is skewed to the left but it is not strikingly different from the distribution of the very motivated respondents. The distribution of scores of the least motivated is similar to that of the most motivated respondents. One interpretation is that the most cognitively able receive relatively low benefits from learning about their abilities but their costs of effort are low as well. Therefore, the least motivated perform relatively well on the test. The most motivated have the highest benefits from learning about their abilities but their cost of effort might be relatively high as well. This suggests that most individuals receive some benefit from performing well on the test or that there are other sources of motivation for which we control with the range of questions about personality traits and work-effort attitudes.
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Results



There are a number of channels that could generate the positive relationship between the AFQT scores and wage rates. First, the AFQT score measures the cognitive ability and labor market rewards more able individuals. Second, noncognitive ability or personality traits and motivation may positively affect one’s AFQT scores and also be favored by the labor market, which could explain the positive relationship between scores and wages. We explore these alternative explanations.



3.1



Test-takers motivation, personality traits, work-effort



attitudes and AFQT scores To assess the relationship between test-participation motivation, personality traits, work-effort attitudes and test scores we estimate the following specification:



AF QTi = β0 +Xi β1 +β2j



10 X



motivationij +β3j



j=1



9 X j=1



traitij +β4j



3 X



attitudeij +i , (1)



j=1



where AF QTi is the age-adjusted normalized AFQT score of individual i, motivationij is a vector of ten dummy variables, where j stands for a specific category (indicating the first and the second reason to participate in ASVAB). The omitted primary and
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secondary test participation motivation category in all estimations is a combination of “To see how well I could do on the test” and “To learn more about my interests”. Alternatively, motivation can be represented by the ranking as described in Appendix Table A.1. Variables in traitij include the nine personality traits. The three workeffort attitudes measures are given by attitudeij . Vector Xi includes race, parental education, intact family indicator, family income and metropolitan status.7 We consider individuals who chose “To see how well I could do on the test” and ”To learn more about my interests” as the most motivated test-takes. Thus, if test motivation is important in determining the outcomes, the remaining motivation indicators should be negatively correlated with the test scores. Table 3 reports estimation results of equation (1), gradually introducing motivation, personality traits and work-effort attitudes.8 Columns (1)-(3) report results for men and columns (4)-(6) report results for women. Columns (1) and (4) report results controlling for family background and individual characteristics and test-takers motivation. Test-takers motivation has a strong correlation with the AFQT scores; in all specifications at least 8 out of 10 motivation dummy variables are statistically significant at least at the 5% level. As expected, most motivation dummy variables have negative coefficients (since the omitted category is a combination of “To see how well I could do on the test” and “To learn more about my interests”). However, we also find that the AFQT scores of those who respond that their participation reason was “To get the money” are higher than those in the omitted category. Estimation results in columns (2) and (5) also include personality traits. High degrees of extraversion, anxiety and organization are associated with lower AFQT scores, for men and women. For men, being more critical or quarrelsome is associated with higher AFQT scores. Columns (3) and (6) report results of equation (1) including all three channels, test-takers motivation, personality traits and work-effort attitudes. Results are mostly consistent with the common logic, individuals who have more positive attitudes towards 7



We do not report estimation results that use the remaining set of questions on attitudes towards rules and traditions in the 2008 Personality Scale questionnaire, because these attitudes are not correlated with the AFQT scores or wages. 8 Similar estimations using the continuous motivation ranking are reported in the Appendix Table A.2. The results are very similar.
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work effort and work standards (measured by responses to the following statements: “I do what is required, but rarely anything more.” and “I have high standards and work toward them.”) earn higher AFQT scores. However, the coefficient of the response to “I make every effort to do more than what is expected of me.” is negative. Our interpretation of this result is that more able individuals do not need to exert more effort at work than expected. In a simplified version of equation (1) (that does not include motivation, personality traits or work-effort attitudes), we show that parental education, family income, intact family indicator, race and metropolitan status explain 25.5% of the AFQT variation for men and 25.4% for women. The test-takers motivation explains about 5.3% of the residual variation in AFQT scores for men and 4.5% for women. Personality traits explain about 4.2% of the residual variation in the AFQT scores for men and 3.6% for women, where among the nine included personality traits only four have statistically significant coefficients. Work-effort attitudes explain about 5.3% of the residual variation for men and 4.3% for women. Considering all three dimensions of personality traits and motivation, i.e., test-takers motivation, personality traits and work-effort attitudes, explains around 13% of the residual variation in AFQT scores for men and 10% for women. There is no relationship between the test-takers motivation and personality traits, and little relationship between test-takers motivation and work-effort attitudes. There are no statistically significant differences between the estimated coefficients of the testtakers motivation dummy variables across the three specifications of equation (1), (with exception of the coefficient of “To get the money” as a primary participation reason). This result suggest that there is no correlation between the test-takers motivation and personality traits or work-related attitudes. On the other hand, some personality traits coefficients do change with the introduction of work-effort attitudes, suggesting that there are correlations between these two channels.
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3.2



The relationship between hourly wage and AFQT scores



We estimate the relationship between test participation motivation and real hourly wage, using the following specification:



log Wit = γ0 + Xitw γ1 + γ2 AF QTi + γ3j



10 X



motivationij + γ4j



j=1



9 X



traitij + γ5j



j=1



3 X



attitudeij + ξit , (2)



j=1



where Wit is the real hourly wage of individual i in year t, Xitw includes race, metropolitan status and age. Equation (2) is estimated using a pooled sample of 21-29 years old, clustering observations at the individual level. Excluding the schooling variable from equation (2) solves the problem of endogeneity of schooling in the wage equation and produces estimates of net effects of AFQT scores, test-takers motivation, personality traits and work-effort attitudes on wages (the direct effects of these channels additionally to their effects through schooling or occupational choice). In an alternative specification the vector Xitw also includes schooling. Equation (2) allows for a number of outcomes. First, test-takers motivation might be a proxy for a more general intrinsic motivation to succeed. Labor market may value this motivation, and in such case, controlling for the AFQT scores, we should see a positive correlation between motivation and wage rates. Alternatively, test-takers motivation may have a strong impact on the performance in a specific test, without being a good proxy for the more general motivation to succeed. In such case we may see no correlation between the motivation measures and wage rates, controlling for the AFQT scores. Second, personality traits that increase productivity and positively affect wages may also be the same traits that increase individual performance in the ASVAB and therefore raise AFQT scores. In such case, we would see a decline in the the AFQT coefficients when personality traits are introduced to the regression. Third, favorable work-effort attitudes might be valued by the labor market and rewarded; similar attitudes may also raise individual performance in the unincentivized test. Thus, when such attitudes are introduced into he estimation the coefficient of the AFQT variable would decline. We gradually introduce the three channels in our estimations to explore the nature of the positive correlation between the AFQT scores and hourly wages. 10



Tables 4 and 5 present estimation results of equation (2), for men and women. Column (1) in each Table reports estimation results of equation (1) for the pooled sample that we use in the wage regression estimations. These results are very similar to those reported in Table 3. The remaining columns in each Table report estimation results of the wage equation. Before adding noncognitive channels to the wage equation, we estimate its simplified version including only the AFQT score, age, race and metropolitan status. In this specification, increase by one standard deviation in the AFQT score is associated with an 8% increase in the hourly wage for men and 15.7% for women. In columns (2)-(4) we gradually introduce the three noncognitive channels into the wage regression. We find no statistically significant relationship between test-takers motivation and wages for men. The exception is again in the category “To get the money”; respondents who chose this option as the secondary reason for test participation earn slightly higher wages. For women the results are different. There are statistically significant relationships between the reasons to participate in ASVAB and wages. Women who participated “to get the money” also earn higher wages. Those who participated because they “had nothing else to do today” earn less. Women who stated that they participated in the test “to see what it is like to take a test on a computer” earn higher wages although their AFQT scores are lower. The outcomes for men and women are robust across specifications, and hold when other noncognitive channels are added to the regression.9 In column (3) we add the personality traits into the wage specification and column (4) includes all noncognitive channels. Some personality traits have strong statistically significant correlations with wages. For men, higher degrees of extraversion, being more dependable, more conventional, less reserved and less sympathetic is associated with higher wages. For women, being more dependable, less sympathetic, less disorganized and more emotionally stable is associated with higher wages. These personal traits do not increase AFQT scores for men or women. Lower degrees of extraversion, lower 9



The higher outcomes in terms of test scores and wages of individuals who state that their reason to participate in the ASVAB is “To get the money” is a puzzling outcome. Given the flat rate payment, unconditional of the test outcome, we consider these individuals to have low motivation to perform well in the test. Nevertheless, these individuals perform better. It is possible that individuals who choose this category are relatively more cognitively able, aware of their high abilities and therefore have low gains from participation. For these individuals the AFQT score might be a relatively noisy indicator of their ability. Measurement error in the AFQT variable can explain the relationship between this motivation category and wages.
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degrees anxiety and lower organization skills are associated with higher AFQT scores, for men and women. Thus, there is no overlap in personality traits that may positively affect both the wage rates and the AFQT scores. It is also evident that the return to AFQT score is not affected by the introduction of personality traits into the regression. Column (4) adds work-effort attitudes to the specification. For men and women, individuals who have more positive attitudes towards work effort and work standards (measured by responses to the following statements: “I do what is required, but rarely anything more.” and “I have high standards and work toward them.”) earn higher AFQT scores and also higher wages. Although for women the coefficient of “I do what is required, but rarely anything more.” is not statistically significant. Adding workeffort attitude measures leads to a decline in the AFQT coefficient for men, and by a smaller extent for women. Column (5) in Tables 4 and 5 shows estimation results that control for the years of schooling. In a simplified version of equation (2), which includes only the AFQT score, age, race, metropolitan status and schooling, the return to AFQT is 2.9% per standard deviation for men and 6.6% for women. The returns to AFQT in regressions that control for all three noncognitive channels are 2.3% for men and 7.3% for women. The differences in coefficients obtained from the two specifications are not statistically significant at the 10% level for men and women. Adding schooling to the regression does not affect much the coefficients of the noncognitive channels, especially for men. This result suggests that there is a correlation between the AFQT score and the achieved level of education which is not driven by the noncognitive channels we can control for in our estimations. For women, we find that some of the positive relationship between the AFQT score and schooling is explained by test-takers motivation and work-effort attitudes.10 A considerable fraction of the return to AFQT score is explained by the correlations between the noncognitive channels and wages. The noncognitive channels explain around 13.8% of the return to AFQT score in estimations that do not control for schooling for men and practically 0% for women. In estimations that include schooling the percentage change in the AFQT coefficient due to noncognitive channels is around 10



Appendix Tables A.2 and A.4 produce very similar results to those in Tables 4 and 5 using the continuous motivation ranking.
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-20.6% for men and +10.6% for women, however these changes are not statistically significant at the 10% level. Given the self-reported nature of the work-effort attitudes, the coefficients might be affected by additional channels we do not implicitly consider. For example, more able individuals may hold jobs with higher degrees of responsibility which may affect their responses to the work attitudes questions. In such case, they are more likely to respond that they exert more effort than others, have higher standards or do more than required due to the nature of their jobs, then we are overstating the positive correlation between favorable work attitudes and AFQT scores. In such case, we overstate the fraction of the return to AFQT explained by positive work-effort attitudes. We also observe a decline in return to education when all noncognitive channels are introduced. In the specification that does not include noncognitive channels the return to one year of schooling is 4.3% for men and 6.6% for women; when controlling for the noncognitive channels these returns are 4.1% and 6.2%. The differences in the coefficients from the two specifications are statistically significant at the 10% and 1% levels, respectively. Thus, the noncognitive channels explain around 5% of the return to schooling for men and 6.5% for women.



4



Conclusion



Using the NLSY97, we examine whether the noncognitive channels, such as test-takers motivation, personality traits and work-effort attitudes, can explain some portion of the positive correlation between wages and AFQT scores. We show that the motivation to participate in the ASVAB has a significant effect on the AFQT score. The more motivated individuals, i.e. those who wish to learn about their interests and abilities, achieve higher outcomes in the tests.11 We also find relationships between some personality traits, work-effort attitudes and the AFQT scores. Work-effort attitudes affect both the AFQT scores and wages in the expected way. On the other hand, we find no relationship between the test-takers motivation and wages. There is also no overlap between personality traits which are positively correlated with the AFQT scores and 11



The outliers are the respondents who report that they participated in the ASVAB to get the money. These individuals score similarly to the highly motivated ones.
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personality traits which are positively correlated with wages. Existing literature suggests that personality traits affect economic success. A number of studies shows that performance in tests is affected by effort and motivation. Our study is most related to that of Segal (2012), which examines the relationship between unincentivized test scores (AFQT in NLSY79) and economic success. Her results are quite different from ours. Segal (2012) argues that effort exerted in the ASVAB reflects personality traits valued in the labor market and it is a strong predictor of future economics success.12 Whereas Segal’s measure of motivation might also reflect some aspects of cognitive ability, our measures of noncognitive channels, test-takers motivation, personality traits and work-effort attitudes, should be immune to this type of critique. The differences in the definitions of noncognitive channels and motivation measures may explain why our findings are different. Noncognitive channels explain a small fraction of the return to AFQT score in the wage equation, around 13%-21% for men (the higher values within the range are not statistically significant and lower values are more plausible) and practically 0% for women. We conclude that the main explanation for the positive relationship between AFQT scores and wages is the labor market return to cognitive ability.
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Segal’s measure of motivation is performance on a coding speed test. This test asks participants to match words with four-digit numbers, test-takers look at the key that provides the association between the numbers and words. According to Segal, there is no need for prior knowledge to perform well on the coding speed test, therefore, the level of effort should be strongly correlated with the scores. On the other hand, Heckman (1995) and Cawley, Conneely, Heckman, and Vytlacil (1997) argue that mental speed and fluid intelligence can also contribute to the performance on the coding speed test.
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Table 1: Test-takers motivation, personality traits and work-effort attittudes men women mean sd N mean sd N test-takers motivation



7.17



2.41



3042



7.79



2.15



3088



extraverted, enthusiastic



5.23



1.38



3688



5.34



1.36



3674



critical, quarrelsome



3.72



1.64



3600



3.46



1.67



3594



dependable, self-disciplined



6.07



1.10



3734



6.15



1.05



3699



anxious, easily upset



3.36



1.80



3749



3.75



1.84



3707



reserved, quiet



4.16



1.95



3741



3.75



1.95



3703



sympathetic, warm



5.18



1.41



3720



5.87



1.19



3674



disorganized, careless



2.82



1.68



3746



2.64



1.71



3707



calm, emotionally stable



5.61



1.34



3733



5.33



1.42



3693



conventional, uncreative



2.78



1.63



3719



2.82



1.66



3684



2.56



1.78



3744



2.35



1.71



3709



6.11



1.11



3738



6.21



1.06



3678



5.73



1.28



3743



5.88



1.16



3687



Personality traits:



Work-effort attitudes: "I do what is required, but rarely anything more." "I have high standards and work toward them." "I make every effort to do more than what is expected of me."



Note: Summary statistics of individual characteristics. Test-takers motivation values are between 2-10. The construction of the motivation variable is described in Appendix Table A.1. Personality traits and work-effort attitudes are ranked on a 1-7 scale (from strongly disagree to strongly agree).
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Table 2: Summary statistics, by test-takers To learnmotivation



AFQT



mean SD N



Because it's an important All study (1) (2) 171.1 164.7 29.6 32.1 4589 766



..what more it's like To see about to take how my test on well I interest s comp. could do (3) (4) (5) 152.4 173.5 173.5 30.5 28.3 27.3 273 1084 846



Age in 97



mean SD N



14.28 1.48 4589



13.97 1.47 766



13.85 1.44 273



14.25 1.48 1084



14.41 1.47 846



14.33 1.48 302



14.48 1.44 1163



14.38 1.50 155



Male



mean SD N



0.51 0.50 4589



0.50 0.50 766



0.52 0.50 273



0.42 0.49 1084



0.44 0.50 846



0.53 0.50 302



0.60 0.49 1163



0.59 0.49 155



Black



mean SD N



0.12 0.33 4589



0.15 0.36 766



0.17 0.37 273



0.14 0.35 1084



0.11 0.31 846



0.12 0.32 302



0.09 0.28 1163



0.15 0.36 155



Father schooling



mean SD N



13.18 3.01 4589



12.79 2.99 766



12.28 3.02 273



12.90 2.84 1084



13.44 3.08 846



13.32 2.95 302



13.71 2.99 1163



12.39 3.10 155



Mother schooling



mean SD N



13.24 2.90 4589



13.00 3.40 766



12.53 2.51 273



13.07 3.14 1084



13.37 2.65 846



13.39 2.71 302



13.61 2.59 1163



12.69 2.67 155



ln Family mean income SD N



10.84 1.14 4589



10.73 1.18 766



10.66 1.10 273



10.82 1.10 1084



10.91 1.14 846



10.89 1.31 302



10.93 1.07 1163



10.61 1.22 155



Years of mean Schooling SD at 24 N



13.37 2.54 3223



13.08 2.57 531



12.24 2.38 176



13.34 2.49 794



13.61 2.45 603



13.35 2.56 217



13.68 2.57 776



12.84 2.48 126



Wage rate mean at 24 SD N



13.94 7.38 3223



13.06 6.95 531



13.30 8.55 176



13.79 7.15 794



14.00 7.32 603



14.14 6.86 217



14.69 7.25 776



13.50 10.20 126



Note: All statistics are weighted by the cross-sectional weights.
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Family I had member nothing wanted To get else to me to the do take it money today (6) (7) (8) 166.4 177.2 161.3 29.3 27.1 34.5 302 1163 155



Table 3: AFQT score and noncognitive channels men, N=1921 women, N=1952 (1) (2) (3) (4) (5) (6)



R1: Because it's an important study -0.193*** R1: ..what's like take test on comp. -0.491*** R1: Family member wanted me… -0.312*** R1: To get the money 0.106** R1: I had nothing else to do today -0.284** R2: Because it's an important study 0.045 R2: ..what's like take test on comp. -0.425*** R2: Family member wanted me… -0.178*** R2: To get the money 0.139*** R2: I had nothing else to do today -0.221*** extraverted, enthusiastic anxious, easily upset critical, quarrelsome dependable, self-disciplined reserved, quiet sympathetic, warm disorganized, careless calm, emotionally stable conventional, uncreative I do what is required, rarely more High standards and work I make every effort to do more R2 adj.



0.294



-0.197*** -0.192*** -0.121** -0.127** -0.122** -0.479*** -0.469*** -0.475*** -0.450*** -0.450*** -0.291*** -0.291*** -0.271*** -0.254*** -0.228** 0.088* 0.076 0.195*** 0.196*** 0.183*** -0.319*** -0.333*** -0.242* 0.034



0.014



-0.242*



-0.249*



-0.210*** -0.201*** -0.197***



-0.430*** -0.397*** -0.327*** -0.339*** -0.295*** -0.173** -0.172*** -0.065 -0.064 -0.075 0.132*** 0.133*** 0.141*** 0.136*** 0.121** -0.210*** -0.046*** -0.090*** 0.024* -0.006 -0.009 -0.020 0.031** 0.015 -0.022*



-0.214*** -0.275*** -0.254*** -0.233*** -0.043*** -0.042** -0.042** -0.080*** -0.076*** -0.067*** 0.024* -0.006 -0.006 -0.018 0.035 0.026 -0.005 0.001 0.004 -0.016 0.008 0.008 0.026** 0.018 0.024* 0.017 0.006 0.006 -0.012 -0.031** -0.020* -0.113*** -0.079*** 0.041* 0.087*** -0.127*** -0.106***



0.321



0.352



0.288



0.31



0.329



Note: All statistics are weighted using the cross-sectional weights. All estimations include controls for parental education, intact family indicator, family income, metro status, Black, Hispanic and constant. "R1" and "R2" indicate primary and secondary testtakers motivation categories. Omitted R1 and R2 are "To see how well I could do on the test" and "To learn more about my interests". Standard errors clustered at individual level. Significance levels are indicated as follows: * 10%; ** 5%; *** 1%. 19



Table 4: Wages and cognitive and noncognitive channels, men, N=7461 AFQT ln(hourly wage) (1) (2) (3) (4) (5) AFQT 0.075*** 0.074*** 0.069*** 0.023** Education 0.041*** R1: Because it's an important study -0.106 -0.006 -0.001 0.000 -0.001 R1: ..what's like take test on comp. -0.465*** -0.026 -0.017 -0.016 -0.016 R1: Family member wanted me… -0.109 0.027 0.039 0.053 0.041 R1: To get the money 0.281*** 0.026 0.031 0.034 0.023 R1: I had nothing else to do today -0.346** -0.051 -0.044 -0.035 -0.025 R2: Because it's an important study -0.079 0.005 0.007 0.009 0.006 R2: ..what's like take test on comp. -0.364*** -0.013 -0.008 0.005 -0.015 R2: Family member wanted me… 0.064 0.051 0.045 0.035 0.035 R2: To get the money 0.229*** 0.044* 0.045* 0.043* 0.034 R2: I had nothing else to do today -0.341*** -0.002 0.015 0.015 0.027 extraverted, enthusiastic -0.055*** 0.014* 0.009 0.011 anxious, easily upset -0.107*** -0.003 -0.003 0.000 critical, quarrelsome 0.037** 0.003 0.004 0.005 dependable, self-disciplined -0.019 0.047*** 0.036*** 0.033*** reserved, quiet -0.009 -0.016*** -0.015*** -0.012** sympathetic, warm 0.019 -0.018*** -0.021*** -0.024*** disorganized, careless 0.042*** -0.007 -0.003 -0.003 calm, emotionally stable 0.020 0.010 0.006 0.001 conventional, uncreative -0.022 0.008 0.011** 0.009 I do what is required, rarely more -0.118*** -0.016*** -0.018*** High standards and work 0.071*** 0.030*** 0.025** I make every effort to do more -0.126*** 0.002 0.002 R2 adj.



0.271



0.11



0.135



0.143



0.173



Note: The dependent variable is log real hourly wage. All statistics are weighted using the cross-sectional weights. All estimations include age, metro status, Black, Hispanic, and constant. "R1" and "R2" indicate primary and secondary test-takers motivation categories. Omitted reason to take the test category is the group of respondents who indicated the reason to be "To see how well I could do on the test" or "To learn more about my interests". Standard errors clustered at individual level. Significance levels are indicated as follows: * 10%; ** 5%; *** 1%. 20



Table 5: Wages and cognitive and noncognitive channels, women, N=7139 AFQT ln(hourly wage) (1) (2) (3) (4) (5) AFQT 0.156*** 0.158*** 0.155*** 0.073*** Education 0.062*** R1: Because it's an important study -0.202*** 0.001 0.004 0.005 0.005 R1: ..what's like take test on comp. -0.649*** 0.050 0.056* 0.055* 0.069* R1: Family member wanted me… -0.041 -0.123 -0.136* -0.123* -0.089 R1: To get the money 0.303*** 0.061** 0.072*** 0.070*** 0.043* R1: I had nothing else to do today -0.061 -0.012 -0.001 0.002 -0.003 R2: Because it's an important study -0.175** -0.028 -0.028 -0.029 -0.034 R2: ..what's like take test on comp. -0.580*** 0.020 0.021 0.022 0.008 R2: Family member wanted me… 0.207** -0.013 -0.012 -0.012 -0.002 R2: To get the money 0.266*** -0.011 -0.001 0.001 -0.008 R2: I had nothing else to do today -0.255*** -0.100*** -0.077** -0.073** -0.058* extraverted, enthusiastic -0.029 0.013* 0.011 0.001 anxious, easily upset -0.084*** 0.002 0.003 0.005 critical, quarrelsome -0.032** 0.005 0.006 0.006 dependable, self-disciplined 0.000 0.026*** 0.018* 0.014 reserved, quiet -0.023* 0.003 0.003 0.001 sympathetic, warm 0.014 -0.022*** -0.025*** -0.020*** disorganized, careless 0.031** -0.031*** -0.028*** -0.025*** calm, emotionally stable -0.025 0.016** 0.014** 0.014** conventional, uncreative -0.021 0.005 0.007 0.004 I do what is required, rarely more -0.081*** -0.008 -0.009 High standards and work 0.075*** 0.022** 0.012 I make every effort to do more -0.081*** 0.003 0.005 R2 adj.



0.312



0.175



0.202



0.205



0.279



Note: The dependent variable is log real hourly wage. All statistics are weighted using the cross-sectional weights. All estimations include age, metro status, Black, Hispanic, and constant. "R1" and "R2" indicate primary and secondary test-takers motivation categories. Omitted reason to take the test category is the group of respondents who indicated the reason to be "To see how well I could do on the test" or "To learn more about my interests". Standard errors clustered at individual level. Significance levels are indicated as follows: * 10%; ** 5%; *** 1%. 21
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Figure A.1: Distributions of AFQT scores by motivation ranking
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Note: Motivation ranking is defined in Appendix Table A.1. Motivation ranking takes values between 2 (lowest) and 10 (highest). Figures use information on all respondents in the sample.



Table A.1: Ranking of test-takers motivation R2: R2: R2: ..what R2: To R2: To Family R2: I Because it's like see how learn member had it's an to take well I about wanted R2: To nothing importa test on could my me take get the else to it money do today nt study comp. do.. interests R1: Because it's an important study R1: ..what it's like to take test on comp. R1: To see how well I could do.. R1: To learn about my interests R1: Family member wanted me take it R1: To get the money R1: I had nothing else to do today
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Note: Motivation ranking constructed using the test-takers reasons to participate in ASVAB. The motivation variable takes values from 2 to 10.
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Table A.2: AFQT score and noncognitive channels men women (1) (2) (3) (4) (5) (6) 0.099** 0.092* 0.099** 0.131*** 0.115** 0.108**



motivation motivation



2



(0.049)



(0.048)



(0.047)



(0.050)



(0.049)



(0.049)



-0.007



-0.006



-0.006*



-0.009**



-0.008**



-0.008**



(0.004)



(0.004)



(0.004)



(0.004)



(0.004)



(0.004)



-0.058*** -0.053***



-0.031



-0.032*



(0.019)



(0.019)



(0.019)



extraverted, enthusiastic anxious, easily upset critical, quarrelsome dependable, self-disciplined reserved, quiet sympathetic, warm disorganized, careless calm, emotionally stable conventional, uncreative



(0.019)



-0.088*** -0.078***



-0.080*** -0.069***



(0.015)



(0.015)



(0.014)



(0.014)



0.018



0.018



-0.007



-0.008



(0.014)



(0.014)



(0.015)



(0.014)



0.004



-0.01



0.039



0.028



(0.023)



(0.024)



(0.026)



(0.026)



-0.006



-0.003



0.002



0.005



(0.012)



(0.012)



(0.012)



(0.012)



-0.015



-0.012



0.009



0.008



(0.016)



(0.016)



(0.021)



(0.021)



0.042*** 0.034**



0.022*



0.028**



(0.014)



(0.013)



(0.013)



(0.013)



0.028



0.025



0.02



0.022



(0.021)



(0.020)



(0.019)



(0.018)



-0.030**



-0.019



-0.034**



-0.023*



(0.014)



(0.014)



(0.013)



(0.013)



I do what is required, rarely more High standards and work I make every effort to do more



N R2 adj.



1708 0.254



1702 0.283



-0.116***



-0.090***



(0.015)



(0.015)



0.042*



0.088***



(0.026)



(0.025)



-0.132***



-0.117***



(0.023)



(0.026)



1702 0.315



1783 0.266



1779 0.294



1779 0.317



Note: All statistics are weighted using the cross-sectional weights. All estimations include controls for parental education, intact family indicator, family income, metro status, Black, Hispanic and constant. Deatails on construction of the "motivation" variable are in Appendix Table A.2. Standard errors clustered at individual level. Significance levels are indicated as follows: * 10%; ** 5%; *** 1%. 25



AFQT



Table A.3: Wages and cognitive and noncognitive channels, men, N=7461 AFQT ln(hourly wage) (1) (2) (3) (4) (5) 0.080*** 0.080*** 0.073*** 0.027** (0.010)



(0.010)



(0.010)



Education



(0.010)



0.041*** (0.004)



motivation motivation



2



extraverted, enthusiastic anxious, easily upset critical, quarrelsome dependable, self-disciplined reserved, quiet sympathetic, warm disorganized, careless calm, emotionally stable conventional, uncreative I do what is required, rarely more High standards and work I make every effort to do more R2 adj.



0.143*** 0.007



0.004



0.004



-0.01



(0.053)



(0.022)



(0.021)



(0.021)



(0.020)



-0.010**



-0.001



-0.001



-0.001



0



(0.004)



(0.002)



(0.002)



(0.002)



(0.002)



-0.061***



0.014*



0.008



0.01



(0.020)



(0.007)



(0.007)



(0.007)



-0.113***



-0.002



-0.002



0



(0.015)



(0.006)



(0.006)



(0.006)



0.041**



0.003



0.004



0.005



(0.016)



(0.006)



(0.006)



(0.006)



-0.016



0.047*** 0.035*** 0.033***



(0.026)



(0.009)



-0.014



-0.017*** -0.016*** -0.013***



(0.012)



(0.005)



(0.005)



0.026



-0.017**



-0.020*** -0.024***



(0.017)



(0.007)



(0.007)



(0.007)



0.046***



-0.007



-0.004



-0.003



(0.015)



(0.006)



(0.006)



(0.005)



0.021



0.01



0.006



0.001



(0.021)



(0.008)



(0.008)



(0.008)



-0.024*



0.008



0.012**



0.010*



(0.015)



(0.006)



(0.006)



(0.006)



(0.009)



(0.009) (0.005)



-0.126***



-0.016*** -0.019***



(0.015)



(0.006)



0.092***



0.031*** 0.026***



(0.025)



(0.010)



(0.010)



-0.142***



0.002



0.001



(0.024)



(0.009)



(0.009)



0.142



0.172



0.225



0.107



0.133



(0.006)



Note: All statistics are weighted using the cross-sectional weights. All estimations include age, metro status, Black, Hispanic, and constant. Standard errors clustered at individual level. Significance levels are indicated as follows: * 10%; ** 5%; *** 1%. 26



Table A.4: Wages and cognitive and noncognitive channels, women, N=7139 AFQT ln(hourly wage) (1) (2) (3) (4) (5) AFQT 0.156*** 0.160*** 0.156*** 0.071*** (0.009)



(0.010)



(0.010)



Education



(0.010)



0.063*** (0.004)



motivation motivation



2



extraverted, enthusiastic anxious, easily upset critical, quarrelsome dependable, self-disciplined reserved, quiet sympathetic, warm disorganized, careless calm, emotionally stable conventional, uncreative I do what is required, rarely more High standards and work I make every effort to do more R2 adj.



0.039



0.03



0.029



0.029



0.02



(0.052)



(0.024)



(0.024)



(0.024)



(0.022)



-0.002



-0.002



-0.002



-0.002



-0.001



(0.004)



(0.002)



(0.002)



(0.002)



(0.002)



-0.018



0.013*



0.011



0.001



(0.022)



(0.007)



(0.007)



(0.007)



-0.093***



0.002



0.003



0.005



(0.015)



(0.006)



(0.006)



(0.005)



-0.028*



0.006



0.007



0.006



(0.016)



(0.006)



(0.006)



(0.005)



-0.009



0.025*** 0.016*



0.013



(0.028)



(0.009)



(0.010)



(0.009)



-0.026**



0.004



0.004



0.001



(0.013)



(0.005)



(0.005)



(0.005)



0.02



-0.021*** -0.024*** -0.019***



(0.022)



(0.007)



0.039***



-0.032*** -0.029*** -0.026***



(0.015)



(0.005)



(0.005)



(0.005)



-0.025



0.015**



0.014*



0.014**



(0.019)



(0.007)



(0.007)



(0.007)



-0.024



0.006



0.008



0.005



(0.015)



(0.005)



(0.006)



(0.005)



-0.094***



-0.009



-0.010*



(0.017)



(0.006)



(0.006)



0.098***



0.023**



0.012



(0.029)



(0.011)



(0.010)



-0.116***



0.002



0.005



(0.030)



(0.010)



(0.009)



0.199



0.275



0.238



0.169



0.195



(0.007)



(0.007)



Note: All statistics are weighted using the cross-sectional weights. All estimations include age, metro status, Black, Hispanic, and constant. Standard errors clustered at individual level. Significance levels are indicated as follows: * 10%; ** 5%; *** 1%. 27
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