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ABSTRACT


Labor force requirements of the United States Army provide an opportunity to estimate the impact of work-related parental absences and work-induced household relocations on children's educational attainment.  Combining U.S. Army personnel data with children's standardized test scores from the State of Texas, I estimate the effects of current academic year parental absences, cumulative four-year parental absences, the number of household relocations, and the average time between relocations on children's test scores.  Reduced form estimates indicate that parental absences during the current school year adversely affect children's test scores by a tenth of a standard deviation.  Cumulative four-year absences also negatively influence children's academic attainment; officers' children experience as much as a fifth of a standard deviation decline in test scores. Furthermore, frequent household relocations have modest negative effects on children's test scores for enlisted soldiers, but no significant effect on officer's children.  Other evidence suggests that parental absences and household relocations cause additional detrimental effects to test scores of children with single parents, children with mothers in the Army, children with parents having lower AFQT scores, and younger children.  

1. Introduction

One aspect of the human capital production process that has received particular attention from economists is investments in children's human capital.  Haveman and Wolfe (1993, 1995) organize this vast literature into three main categories:  public investments in children, parental investments in children, and children's investments in themselves.  The public sector forms the human capital production infrastructure by initiating educational opportunities.  Parents invest time and resources in the human capital of their children, given the educational opportunities available.  Children respond to the public and parental investments with choices that impact their own human capital development.  This study focuses on the second category, parental investments in children. 

I analyze two parental choices that may affect children's human capital development considerably, parental absences and household relocations.  The psychology literature suggests several ways that parental absences and household relocations can affect children: disrupting social groups, increasing responsibilities and expectations, creating a sense of uncertainty about the future, and altering levels of adult supervision (Hillenbrand, 1976; Hochschild, 1989; Kelley, 1994; Kelley et al., 1994; Landy, 1994; and Yeatman, 1981). These, and other related factors, can have both favorable and unfavorable educational consequences.  On one hand, children could improve in the classroom, if a newfound sense of responsibility accompanies the parental absence.  On the other hand, children could fall behind, if parental absences result in less supervision of classroom performance.  Similar competing arguments are made for household relocations.  The 1994 General Accounting Office study argues that the disruptions associated with moves are likely to result in lower test scores, while others like Piaget have argued that exposing children to different environments facilitates their understanding of the world and improves performance in the classroom.   Ultimately, determining the net effect of parental absences and household relocations on children's educational attainment requires an empirical analysis.
Recent trends in American family structure underscore the importance of understanding how family disruptions affect children. In 1970, 12 percent of all children lived with a single parent, and by 1996, that number increased to 28 percent.
  The recent rise in female labor force participation has also dramatically affected the number of families with both parents in the work force.  In 1970, only 29 percent of children under the age of six and 39 percent of children under the age of eighteen had both parents in the labor force, but by 2000, this number grew to more than 61 percent and 68 percent respectively.
  Another important source of parental absences over the last few decades is the work place.  In 1970, there were roughly 93 million business trips in the U.S., or approximately 1.4 business trips per household.  By 1997, there were more than 213 million business trips in the U.S., equating to around 2.1 business trips per household.
  Finally, 2000 Census data shows that nearly seventeen percent of American households relocate each year.  

Ascertaining a child's academic response to parental absences and household relocations is complicated because there are a number of factors that affect children's educational attainment as well as parental absences and household relocations.  For example, lower income is correlated with single parenting, household relocations, and children's academic performance.  In 1992, only 5.6 percent of married households with children qualified for welfare, while 36.7 percent of single parent households qualified for welfare (Bauman, 2000). In 2000, 21 percent of households with annual income less than 25,000 dollars moved and only 15 percent of households with annual income more than 25,000 dollars moved (Schachter, 2001).  As well, several studies document a strong correlation between income and a child's academic performance (Heinlein and Shinn, 2000; McLanahan and Sandefur, 1994; and Taubman, 1989).  

It is also possible that parental absences and household relocations cause income levels to change.  Moreover, parents may choose to be absent more or less often, or relocate a household, in response to a child's classroom performance.  Given these and other potentially confounding issues, a source of variation in parental absences and household relocations that is unrelated to other determinants of children's educational attainment is required to identify causal treatment effects.  In this paper, I exploit work-related parental absences and work-induced household relocations as a plausible source of exogenous variation.

The work-related parental absences and work-induced household relocations for this study are a product of labor force requirements in the U.S. Army.  Military deployments and other temporary duty assignments generate parental absences, while the military's expressed intention to move soldiers every two to four years produces frequent household relocations.  Using the demands of military service is empirically appealing because it seems reasonable that the assignment of military absences and relocations is unrelated to children's educational attainment.  Media coverage of a recent deployment quoted one soldier who explained that the challenges of military service for families are compounded by, "somebody else other than us deciding where we live, what missions we will be on, and how long we will be separated."
  I explore the military's mechanism for assigning parental absences and household relocations as well as employ an instrumental variable to test this claim of exogenous assignment.  The evidence suggests that the assignment of parental absences and household relocations is uncorrelated with other potential determinants of children's educational attainment.

Estimates indicate that parental absences during the current school year adversely affect children's test scores by a tenth of a standard deviation.  Cumulative four-year absences also negatively influence children's test scores and officers' children experience as much as a fifth of a standard deviation decline.  Furthermore, frequent household relocations have modest negative effects on children's test scores for enlisted soldiers, but no significant effects on officer's children.  Other evidence suggests that parental absences and household relocations cause additional detrimental effects to test scores of children with single parents, children with mothers in the Army, children with parents having lower AFQT scores, and younger children.  

In the next section, I discuss this experiment in the context of the existing literature.  In Section 3, I provide background information on standardized tests in Texas and military assignment mechanisms.  Section 4 describes the Army data and the Texas Education Agency (TEA) data.  In Section 5, I present the empirical framework and discuss the identification assumptions.  Sections 6 and 7 contain the main results for parental absences and household relocations, respectively, and Section 8 concludes.

2. This Study in the Context of the Existing Literature 

The growing parental absence literature primarily focuses on absences attributed to one of four events: divorce, separation, out of wedlock birth, or death.  Haveman and Wolfe (1995) provide a detailed review of the research on parental absences and find predominantly negative effects, but they interpret these results with caution.
  Many of the adverse effects assigned to parental absences may instead be attributable to lower household income or lower parental education that is associated to a greater degree with parental absences due to divorce, separation, out of wedlock birth, or death.  

In the household relocation literature, there is little consensus for both the magnitude and direction of the treatment effect.  Norford and Medway (2002) review the behavioral psychology literature noting nine studies that find no effects and three studies that find small negative effects of relocations on various metrics of social adjustment, behavior, and peer relations for children.  Heinlein and Shinn (2000) focus specifically on the effect of household relocations on children's educational attainment.  In their review of the literature, they report twenty-six studies that find no effects, nineteen studies that find negative effects, and eight studies that find positive effects.  Both sets of authors suggest that much of the ambiguity in the magnitude and the direction of the effect is a result of varying degrees of quality in research methods. 

The difficulty interpreting much of the parental absence literature and the inconclusive household relocation literature serves as the primary motivation for this study.  While using the military as a source of variation may address the main identification problems in the literature, military children may not be representative of children in the civilian population.  At the time of this study, the military is manned with an all-volunteer force and only accepts applicants who meet a baseline minimum mental, physical, and medical standard.  Temporary episodes of parental absences and frequent relocations in the military may also be different on other dimensions than work-related parental absences and work-induced relocations in the civilian sector.  A mother said the following about her son during a recent interview of families preparing for a deployment, "it affected his grades last year when he knew his father was in Afghanistan - he worries more about daddy dieing than just going away and coming back."
 
Although the unique nature of military service requires a more careful interpretation of estimates from such an experiment, it is nevertheless useful to conduct this research for two purposes.  First, it is important to understand how military labor force requirements affect the sizeable military population.  The Department of Defense is the second largest employer in the United States and approximately 60 percent of the 2.4 million active duty and reserve soldiers have children.
  Second, there is some quantitative as well as suggestive evidence implying that these results may generalize, at least in part, to the civilian population.

Hiew (1992) directly compares military parental absences with civilian parental absences by estimating the effects of deployments in the Canadian Military as well as employment-induced separation of fathers in Japan on children's behavioral and academic outcomes. Both military and civilian parental absences result in comparable increased stress levels, behavioral problems, and correspondingly poor academic achievement for elementary children.  

There is also a small history of previous attempts to use the military to identify these effects.  Pisano (1992) estimates the effect of Gulf War deployments on children's educational outcomes using the California Assessment Test.  He finds that sixth grade girls perform slightly worse in reading when a parent deploys.  Marchant and Medway (1987) use the military as a source of variation in household relocations, and find no significant effect on children's academic outcomes.  

While both Pisano (1992) and Marchant and Medway (1987) exploit the military as a source of variation, several empirical shortcomings distinguish their studies from this study.  Pisano (1992) uses a difference-in-differences identification strategy where members of the control group are not necessarily comparable to members of the treatment group.
  Furthermore, there are only 158 observations in his study.  Drawing firm conclusions from Marchant and Medway (1987) is also difficult because their results are based on only 40 observations.  This study improves upon these military specific studies by using more than 13,000 observations and a richer set of descriptive variables.  This study also contributes to the existing literature on parental investments in children by conducting an experiment that addresses many of the documented biases. 

The design of this experiment is most similar to Angrist and Johnson (2000).  They estimate the effect of Gulf War Deployments on divorce rates, spousal employment, and children's disability rates and find that male deployments do not affect divorce rates, but decrease spousal employment, while female deployments increase divorce rates, but do not impact spousal employment. They also find no effect of military deployments on children's disability rates.  In part, this study builds on their study by estimating the effect of military deployments on children's educational attainment. 

3. Testing Children in Texas and Military Assignment Mechanisms


Texas has conducted state-level testing since 1980, and has one of the leading standardized testing programs in the U.S.  In 1990, the Texas Education Agency (TEA) implemented the Texas Assessment of Academic Skills (TAAS) program.  The TAAS program serves as a screening mechanism, certifying the student's ability to graduate to the next grade.  Schools administer the tests in April and May of each year to students in grades 3-8 and 10.  The TAAS evaluates performance in Math, Reading, Science, Writing, Foreign Languages, and Social Studies at different points throughout a child's progression within the public and charter school systems.  However, only Math scores are used in this study because they are available for all years and all grade levels.  Scores in each subject receive a Texas Learning Index (TLI) value from 0-100.  Students must achieve a TLI score of 70 to advance to the next grade.  In addition, TLI scores are normalized to allow comparisons across years for the same student.  For example, a student receiving a Math score of 75 in the 4th grade and a Math score of 80 in the 5th grade has demonstrated individual improvement across grades.  

The TEA ultimately requires all students in both public and charter schools to pass the exams with a TLI score of 70 in the 10th grade in order to receive a high school diploma.  Many private schools also voluntarily administer the TAAS exams, but passing them is not a requirement for graduation.  The TEA's policy for testing applies to children of military service members as well.  Since schools located on military installations also belong to local public school districts, almost all military children living in Texas take the TAAS exams. 

This study focuses on children of Army soldiers who took the TAAS exam in the spring of 1997 and 1998.  There were approximately 60,000 active duty soldiers stationed in Texas during this time period.  A majority of these soldiers belonged to two of the ten active duty Army Divisions (1st Cavalry Division or 4th Infantry Division).
  Divisions are made up of subunits called Brigades, Brigades are made up of Battalions, and Battalions are made up of Companies.  Units at each level consist of combat and support forces.  

The Army Personnel Command (PERSCOM) is responsible for assigning soldiers to Division-level units based on the "needs of the Army."  This Army-specific term captures the essence of all assignments, in that, the Army sends soldiers where they are needed to accomplish missions.  The Army also attempts to relocate soldiers to different Divisions throughout the world every two to four years in an effort to improve the combat effectiveness of both individuals and units.  While soldiers may indicate a preference for their next duty location, the timing of the move and the assignment of a soldier to one of the subordinate Army units is largely independent of a soldier's preferences.  

A standard example of how relocations transpire is as follows.  Assume that the 1st Cavalry Division, stationed at Fort Hood Texas, reports a shortage of fifty tank mechanics to PERSCOM.  PERSCOM will order tank mechanics that have recently joined the Army, along with tank mechanics that have been stationed the longest at other Divisions, to report to the 1st Cavalry Division to fill the shortages.  While it is possible that PERSCOM gives consideration to soldiers who request a future assignment at Fort Hood, all subsequent subordinate unit assignments are determined by the unit-level command.  The Division assigns the soldiers to one of several Brigades; the Brigade assigns them to one of several Battalions; and the Battalion assigns them to one of several Companies. 

Once assigned to a Company level unit, the soldier accomplishes the missions and requirements of that unit.
   The missions that a soldier's unit receives largely determine the amount of time that a soldier spends away from his/her family.  Extended soldier absences are a result of two main missions: deployments and temporary duty assignments.  Deployments can be at the individual or unit level and are characterized by the soldier leaving the base to perform some component of a larger military operation.  During the timeframe of this study, unit deployments from Texas occurred below the Brigade-level to support peacekeeping operations in the Balkans, training and show of force maneuvers in the Middle East, and humanitarian aid missions in Third World Countries.  In contrast, temporary duty assignments usually occur at the individual level and involve personal training for the soldier or the performance of his/her skill specialty for a temporary period of time at a different location within the U.S.  

The assignment of absences is similar to the assignment of a soldier to a subordinate unit.  They are based on the "needs of the Army" and largely independent of a soldier's preferences.  For instance, assume the Army receives a mission requiring a Company to demolish a bridge in El Salvador.  The Army assigns the mission to one of the Divisions; the Division assigns the mission to one of the Brigades; the Brigade assigns the mission to one of the Battalions; and the Battalion assigns one of the Companies to demolish the bridge.  

In general, the "needs of the Army" determine the assignment of soldiers to units and the assignment of individual and unit-level absences.  The Army's assignment mechanisms regard soldiers of the same rank and occupation as equals, and units of the same type as equals.
  If one Company needs enlisted mechanics and another Company needs Engineer officers, Battalions assign incoming enlisted mechanics to the one Company and incoming Engineer officers to the other.  Likewise, a Brigade will deploy a Battalion based primarily on the type of mission and the availability of units to complete the mission.  A Brigade will send an Engineer Battalion, and not a Maintenance Battalion, to demolish a bridge.  For the most part, changing world events drive the missions that determine the "needs of the Army" and the associated assignments.

The above description of absence and relocation assignments applies to enlisted personnel and officers alike.  Aside from job definitions, a notable difference between officers and enlisted soldiers is the method of initial entry into the military.  Enlisted soldiers commonly join the military shortly after high school by passing a medical exam and the Armed Services Vocational Aptitude Battery (ASVAB) test.  A component of the ASVAB exam is the Armed Forces Qualification Test (AFQT).  In part, the AFQT score determines which Military Occupational Specialties (MOS) are available for candidates to select as their job in the Army.  Alternatively, the President of the United States commissions officers into specialty fields through one of several college scholarship programs.  By law, all officers must have a college degree or a contract specifying a completion deadline, and therefore, officers have more education than enlisted soldiers.  

4. U.S. Army and Texas Education Agency Data


The military data used in this study is from active duty Army enlisted and officer records, dependant records, and pay records for fiscal year 1996, 1997, and 1998.  Samples include children ages six to nineteen, who have parents serving in the Active Duty Army, and who are stationed in Texas from 1996 to 1998.  There are two separate pay supplements above and beyond the base salary that accurately identify soldier absences: hostile fire pay and family separation allowance.
  A soldier on a deployment to the Balkans would receive hostile fire pay, while a soldier on a flood relief mission in Florida or attending a school for training would receive family separation allowance.  The inherent incentives associated with pay data suggest a relatively accurate assignment of absences; the soldier will ensure that he receives compensation for his/her absence and the Army will ensure that he/she does not receive too much.

Using the pay structure outlined above, I generate two absence variables, "deployed" and "ever gone."  The "deployed" variable denotes parental absences attributed solely to military deployments.  The "ever gone" variable represents parental absences for any military work-related reason like deployments, off-site training, or other temporary duty assignments.  I calculate the number of months a soldier is "deployed" by dividing the sum of all hostile fire pay received over a designated period of time by the standard monthly hostile fire pay allotment.  In a similar fashion, I determine the number of months a soldier is "ever gone" by adding the number of months that a soldier received hostile fire pay plus the number of months that he/she received family separation allowance over a given period of time.  If a soldier receives both hostile fire pay and family separation allowance in the same month, he/she only gets credit for one month "ever gone."
  

Next, I construct two relocation variables: the number of moves a child experiences while his/her parents are in the military, and the average time a child spends at each military location. I define the number of moves that a child encounters as the number of Army induced moves.  To establish the average time at a given location, I divide the number of years the child has spent with a parent in the military by the number of Army induced moves for the child.  

The Army data contains an observation for each child and associated child, parent, parental absence, and child relocation characteristics.  Subsequently, the Texas Education Agency (TEA) matched children's test scores and the grade level of the child to the Army data.  The Army data met a minimum number of observations for each combination of included variables in order to comply with the confidentiality requirements of the TEA.
  The final data set contains observations for the matched Army and TEA data at the individual child level.

Table 1A displays descriptive statistics for the current school year parental absence data.  Standard errors are in parenthesis and standard deviations are in brackets.  The current school year is defined as 1 September of the previous year through 31 March of the current year, since the TAAS exams are given in April and May.  I use this data to determine the presence of short-term effects of parental absences.  Panel A compares children with enlisted parents to children with officer parents.  Officers' children score five to six points higher and have a smaller standard deviation in TLI test scores than enlisted soldiers' children.  Also, all officers have at least some college and officers do not have an AFQT score.  Therefore, I will present the results for children of enlisted soldiers and officers separately in this study.   

In panel B, I further stratify the sample by whether or not a child's parent was "deployed" more than three months during the current academic school year.  Similarly, I divide panel C based on a child's parent being "ever gone" for more than three months during the current academic school year.  Approximately six percent of both enlisted soldier's and officer's children have a parent "deployed" for greater than three months during the current academic year, and roughly nine percent have a parent "ever gone" greater than three months during the current academic year.  In Table 1B, I present descriptive statistics organized identically to Table 1A, but for cumulative parental absences over a four-year period.  I use this data to ascertain the long-term effects of parental absences.

In both Tables 1A and 1B, there is an evident decline in TLI Math scores for children with absent parents.  There are also three descriptive variables that are notably different across deployment categories: marital status, gender of the military parent, and education level.  Soldiers with these characteristics are absent more or less frequently than others.  To explore the extent of these correlations, I present estimates from regressions of the parental absence variable on the full set of descriptive variables in panels A and B of Appendix Table 1 for current school year absences and Appendix Table 2 for cumulative four-year absences.  

Although some of the correlations are significant, they are all quite small.  Also, despite including fifteen variables in the regressions, they explain only two to three percent of the variation in the absence variable.  While the estimates in Appendix Tables 1 and 2 do not explicitly test the exogenous absence assignment assumption, they do have two implications.  First, the extent to which these characteristics are also correlated with children's educational achievement could result in biased estimates.  Second, it is important to consider possible explanations for these correlations because they may suggest a degree of selection by either the Army or the individual soldier for absences.

The two most concerning correlations are children with single parent soldiers and mothers in the Army, both of whom experience fewer absences than their counterparts.  One possible explanation is that single parent soldiers and female soldiers may be sent home from a mission prematurely to handle family problems.
  This would shorten their absence, possibly enough to have them classified as absent less than three months in the data.  Assuming the child's reactions to these problems spill over to classroom performance, failing to control for these characteristics would likely impose a positive bias on the treatment effect.  

Also, lower educated soldiers are absent more frequently than higher educated soldiers.  All deployed units leave a small detachment of soldiers at the home station to care for families and process administrative actions.  Commanders usually select injured soldiers or those on orders to relocate as part of this contingent.  However, unexpected deployments often cause soldiers to loose tuition money for college courses that they take during off-duty hours.  These soldiers would be the next likely candidates for stay-back personnel. Therefore, without education control variables, parental absence estimates would likely posses a negative bias, if parent's education level is positively correlated with children's classroom achievement.  

In each of these cases, the occurrences are nominal, but possibly enough to account for the modest correlations found in the data.  I will examine this issue further in the context of the empirical model provided in the next section and conduct additional specification checks for the main results.

5. Empirical Framework

Military absence and relocation assignments are likely to provide a source of exogenous variation that allows for a causal interpretation of the effect of work-related parental absences and work-induced household relocations on children's educational outcomes.  To investigate this hypothesis more formally, I propose a simple model using pooled data from 1997 and 1998 with the following structure: 
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Here the left-hand side variable, Eit, is the TLI education score in Math, 
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 is a year dummy for 1998.  The coefficient, 
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 on the dichotomous variable of interest, Dit, represents the effect of parental absences or household relocations on the TLI Math score of child i in time period t (1997 or 1998).  Xit denotes other covariates including child gender, child race, child grade level, marital status of the parents, gender of the military parent, civilian education level of the military parent, and AFQT score of the military parent where applicable.  Since some children appear in the data in both years, all standard errors are corrected for clustering on the full set of variables contained in Xit using Huber-White robust standard errors.  

In order to interpret 
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 as the reduced form causal effect of parental absences and household relocations, Dit must be free of measurement error and orthogonal to other potential determinants of children's educational outcomes, represented by 
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.  Measurement error concerns are minimal because both the data management systems of the Army and the soldiers review and update individual records monthly.  The discussion of military induced absences and relocations in Section 3 suggests that soldiers have little control over deployments or the timing of moves.  Instead, the "needs of the Army" determine absences and relocations.  If these Army-induced assignments are orthogonal to other potential determinants of children's educational attainment, then 
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 has a causal interpretation.   While it seems unlikely that the Army makes assignment decisions with children's academic attainment in mind, it is possible that the Army does not deploy some soldiers, or relocates them less frequently, for reasons that are correlated with a child's academic attainment.

One way to address this issue is to include observable characteristics in Xit that the Army could use from its database to assign absences and relocations, which are also potentially correlated with children's educational attainment.  If this effort is successful and the assignment arguments in Section 3 are correct, then the estimated treatment effect is even more likely to have a causal interpretation.  Ultimately, aside from clear evidence of true randomization, as in a lottery, the most compelling way to test the exogenous assignment hypothesis is through the use of a valid instrumental variable.  For parental absences, a valid instrumental variable is correlated with individual parental absences and uncorrelated with other potential determinants of children's educational attainment.

I construct an instrumental variable for parental absences using the soldier's unit of assignment at the Battalion level.  Since deployments can occur at individual and varying degrees of unit level, I create the instrumental variable by assigning a one to everyone in a Battalion where more than one-third of the Battalion deployed.  The instrumental variable is binary to comply with confidentiality requirements for the matching process.  One third of a unit is a logical choice, since Battalions commonly consist of three Companies.  Most unit-level deployments occur at the Task Force level.  Task Forces are generally a heterogeneous mix of Companies from different Battalions.  The selection of which Companies form a Task Force for a deployment seems likely uncorrelated with individual-level children's educational attainment.  

For reasons already discussed, I test the extent of correlations between the instrument and the characteristic variables contained in Xit.  These estimates are found in panel C of Appendix Table 1.  As in panels A and B, the marital status of the parent, the gender of the military parent, and the education level of the parent have statistically significant correlations, but they are small and explain very little of the variation in the instrument.  This suggests that the higher-level units like Divisions and Brigades, and not lower-level units like Battalions and Companies, are responsible for the small correlations found in panels A and B of Appendix Table 1.  It is doubtful that higher-level echelons of command can make unit-level deployment decisions based on individual soldier characteristics that are correlated with the academic performance of their children.  Given that only six percent of the sample deployed, these small correlations are likely an unsystematic occurrence.

Finally, I anticipate a positive correlation between the deployment of a Battalion and an individual soldier.  A soldier has a higher probability of deploying if his/her unit receives a mission to deploy than if his/her unit does not receive a mission to deploy.  Thus, this instrumental variable is apt to be correlated with individual absence assignments and arguably uncorrelated with other potential determinants of children's educational attainment.

6. Empirical Results for Work-related Parental Absences


In Table 2, I present Ordinary Least Squares (OLS) and Two Stage Least Squares (2SLS) estimates for the impact of current academic year parental absences on children's Math scores using the model in Equation (1).  Panels A and B contain estimates associated with a "deployment", while panels C and D contain estimates associated with "ever gone" for three or more months during the current academic school year.  Panels A and C include estimates for children of enlisted soldiers and panels B and D include estimates for officers’ children.  Columns (1) and (2) are the most parsimonious specifications, containing only a constant, a dummy variable for the year 1998, dummy variables for grades 4-8, and 10, and the absence variable.  However, as mentioned above, a causal interpretation is more likely after conditioning on observable characteristics that are also possibly correlated with academic outcomes.  Therefore, specifications in columns (3) and (4) contain child characteristics and the preferred specifications in columns (5) and (6) contain both child and parent characteristics.  Including child controls alters 
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 only slightly and adding parental controls changes 
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 even less.
  

Before discussing estimates of 
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 it is informative to briefly highlight the coefficients on the characteristic variables contained in Xit (found in columns (5) and (6) of panels A and B).  Most of the estimates are statistically significant, have reasonable magnitudes, and a logical sign.  These estimates suggest that, boys score slightly lower than girls (although not for officer's children), whites score higher than non-whites, children with a male parent in the Army score higher than children with a female parent in the Army, children with less educated parents score lower than children with more educated parents, and children with high ability parents score higher than children with low ability parents (as measured by the AFQT) in children's Math scores.  

OLS estimates for the variable of interest, 
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, in panel A indicate approximately a 1-point decline, corresponding to 10 percent of a standard deviation, in test scores associated with a current school year parental absence of three or more months for children of enlisted soldiers.  Comparing estimates in panel A with estimates in panel C reveals that the size of the effect is not overly sensitive to whether the parent was on a "deployment" or "ever gone."  A similar effect in direction, but with a slightly larger magnitude, is measured for officer's children in panels B and D.  Due to the smaller sample size, these estimates are not measured precisely enough to be statistically significant.  

The first stage results for the 2SLS specifications are found at the bottom of columns (2), (4), and (6).  They are well estimated and of the anticipated sign.  Moreover, the instrument explains from one-third to two-thirds of the variation in individual absences.  The 2SLS estimates are used to test the hypothesis that military induced parental absences are exogenous, or rather that the orthogonality assumption for OLS holds for the specification in Equation (1).  Comparisons of OLS and 2SLS point estimates reveal only small differences.  Moreover, a Hausman specification test fails to reject the null hypothesis that the orthogonality condition holds for all OLS specifications in Table 2.
  

In Table 3, I provide an additional robustness test to determine if the two concerning correlations discussed above, children with single parent soldiers and children with mothers in the Army, affect the OLS estimates.  Column (1) in each panel contains the estimates from column (5) in the corresponding panels of Table 2.  Samples in column (2) do not include children with single parent soldiers or children with mothers in the Army.  Comparisons between estimates in column (1) and column (2) reveal only modest changes in the point estimates.

On balance, the claim that military-induced parental absences are uncorrelated with other potential determinants of children's academic attainment is supported by the description of parental absence assignments in the military and validated by the specification tests presented above.  Consequently, I proceed with the remainder of the analysis using OLS to estimate the model in Equation (1). 

Table 4 is structured similar to Table 2, except the variable of interest is cumulative four-year parental absences.  This approach tests for the presence of aggregate, or long-term, effects of parental absences.  I stratify parental absences by three categories: zero months, one to six months, and seven or more months absent over the previous four years.  Using an OLS specification of Equation (1), I include dummy variables for children with parents absent one to six months and children with parents absent seven or more months in Dit (children with parents not absent over the past four years is the omitted category).  

As in Table 2, the estimates in all panels are only modestly sensitive to the inclusion of additional control variables.  Column (3) is the preferred specification because it contains the full set of observable characteristics.  The sample in column (4) does not include children with single parent soldiers and mothers in the Army as an additional robustness check.  Again, the estimates change only trivially.  

Estimates in column (3) of panel A reveal a marginally significant .63-point decline in Math scores for children with parents "deployed" between one to six months over the last four years relative to children with no parental "deployments" over the past four years.  There is also a significant decline of 1.5-points for children with parents "deployed" seven or more months during the previous four years relative to children with no parental "deployments" over the past four years.  The estimates in column (3) of panel C for absences attributed to "ever gone" are smaller, although not statistically different, than absences for "deployments."  

The point estimates for children of enlisted soldiers provide some evidence for claims in the psychology literature that absences attributed to "deployments" place additional strains above and beyond work-related parental absences that result from reasons other than "deployments."  Recall that the "ever gone" sample in panel C includes soldiers that were absent due to "deployments" along with soldiers absent for reasons other than "deployments."  Therefore, using the estimates for parental absences due to "deployments" from panel A, I can recover the effect of parental absences that result from reasons other than "deployments."  I find a .60-point decline in Math scores (with a standard error of .30) for children of enlisted parents absent seven or more months for reasons other than "deployments."  This is less than half of the effect (1.51-point decline) attributed solely to "deployments."  Given the plausible anxiety associated with military "deployments," it seems reasonable that civilian work-related parental absence effects are closer to the negative .60-point estimate.  However, since the absence variables are categorical, this exercise should be interpreted with caution.  It is possible that absences attributed to "deployments" greater than seven months are longer or shorter than absences for reasons other than "deployments."

Panels B and D contain the estimates for officers' children.  Like the enlisted estimates, the effect on children with parents absent one to six months over the past four years remains small and insignificant, but children with parents absent seven or more months experience a 2-point (20 percent of a standard deviation) decline in test scores.  For officer's children, the effect is similar regardless of whether or not the absence is attributable to a "deployment."
   

In general, the estimates in Table 2 and Table 4 indicate both a short-term and long-term impact of parental absences on children's educational attainment.  Since education is a building process, children exposed to frequent parental absences may find it increasingly difficult to catch up to their peers.  There may also be other characteristics of children and their parents that further exacerbate these effects.

To investigate how parental absence effects vary with the characteristics of children and their parents, I include interaction specifications for children of enlisted soldiers in Table 5.
  Panel A compares absence estimates for children with fathers in the Army relative to children with mothers in the Army.  For all absence metrics used in Tables 2 and 4, the absence of a mother has at least as strong of an adverse effect as the absence of a father, and in most cases, has a much larger adverse effect.  Since only thirteen percent of the children in this sample have mothers in the Army, the standard errors on the female parent estimates are relatively large.  Only estimates of mothers "deployed" or "ever gone" greater than seven months over the last four years are statistically significant.  The estimates in column (4) indicate that children with fathers in the Army who are "deployed" for seven or more months during the past four years experience a 1.36-point decline relative to children with no parental absences over the past four years.  In contrast, children with mothers in the Army who are "deployed" seven or more months experience a 5.07-point decline in test scores relative to children with no parental absences over the past four years.  Also, the difference between the point estimates for absences attributed to "deployments" and absences attributed to "ever gone" are larger for children with mothers in the Army than for children with fathers in the Army.  

Panel B contains similar specifications for comparing children with married parents and children with single parents.  Single parents make up only ten percent of the sample, so again the standard errors are large.  Comparisons of the point estimates reveal a similar trend with the estimates in panel A.  Given the high correlation between female parents in the Army and single parents, the similarity in the estimates is not surprising.
  Children with an absent single parent score worse than children with an absent married parent and the difference between point estimates of absences attributed to "deployments" and absences attributed to "ever gone" is larger for children with single parents than for children with married parents.     

Comparisons for children with parents in the top 40 percent and bottom 60 percent of the AFQT distribution are found in panel C.  In all cases, there is no statistically significant decline in academic achievement for children with parents in the top 40 percent of the AFQT distribution who experience parental absences.  Yet, there is a well-estimated negative effect for children with parents in the bottom 60 percent of the AFQT distribution.  This finding supports the Army's use of the AFQT score as a measure of potential success in the Armed Forces.  Soldiers with higher AFQT scores appear to be better suited for a military vocation and the associated parental absences.

Finally, panel D contains evidence that parental absences have larger adverse effects on younger children than older children.  Jensen, Martin, Watanabe (1996) find similar results for behavioral responses of young children with parents deployed during the Gulf War.  Weisenberg, Schwarzwald, Waysman, Solomom, and Klingman (1993) also observe a larger adverse effect among younger Israeli children during the Gulf War.  

In summary, estimates in Table 2 and Table 4 reveal modest short-term and long-term detrimental effects of parental absences on children's academic attainment.  Interaction specifications in Table 5 show that children with single parents, children with mothers in the Army, children with parents in the bottom of the AFQT distribution, and younger children are particularly vulnerable to parental absences.  

7. Empirical Results for Work-induced Relocations


This section evaluates the impact of work-induced relocations and follows a similar approach as the previous section.  Unfortunately, I was unable to find a suitable instrumental variable to formally test the exogenous relocation assignment assumption.  Therefore, I will refer the reader to Section 3 for discussion on the Army reassignment procedures, where I suggest that the "needs of the Army" is the driving force for military induced household relocations, and I briefly highlight a few issues here.  

One possible threat to this assumption is that soldiers may submit a preference request for a duty location.  Since Army posts are located throughout the world, there is little doubt that varying degrees of education quality exist across the spectrum of Army installations.  It is possible that soldiers request assignments to place their children in better schools.  However in this study, it is the number of relocations that serves as the source of variation.  As long as the frequency of moves is uncorrelated with duty location preferences and the previous assignment locations, the identifying assumption still holds.  

I draw additional support for the exogenous relocation assignment claim from Angrist and Johnson (2000).  They assert, "the nature of duty assignments varies considerably, and families have little control over the timing of moves or the location of the next job."
  This commonly held belief by both soldiers in the Army and credible researchers, coupled with the "needs of the Army" as the impetus for military-induced relocations, further substantiates the exogenous assignment claim.  

In Table 6, I include summary statistics for the household relocation data.  I present them in panel A by the rank of the parent.  In Panel B, I further stratify rank by the number of moves the child has made since the parent has been in the military.  Panel C, is stratified by the average time on station, or the average time a child spends at each location in years.  Similar to the parental absence section, comparisons across the relocation categories reveal small correlations with a few descriptive variables.

Appendix Table 3 contains OLS regression estimates to assess the level of correlation between relocation categories and other observable characteristics.  For most of the characteristic variables, the correlations are small and insignificant.  Nevertheless, marital status of the parents, gender of the military parent, and grade level of the child has several notable correlations with the relocation categories.  It is difficult to explain potential causes of the single parent and female parent in the Army correlations because they vary in sign and magnitude across the different relocation categories.  However, the correlations with the grade level of the child are undoubtedly a result of child age.  It is unlikely that a third grader will have moved more than five times.  As in the parental absence section, I will conduct tests to ensure that these correlations are not driving the relocation results. 

The main estimates for relocation effects are found in Table 7.  Panels A and B contain OLS estimates for the impact of the number of household moves and panels C and D contain OLS estimates for the impact of the average time on station on children's test scores.  Results for children of enlisted soldiers are found in panels A and C, while results for officers' children are found in panels B and D.  For specifications in panels A and B, dummy variables for children having three to four moves and children having five or more moves comprise Dit (the omitted category is for children experiencing fewer than three moves).  For specifications in panels C and D, a dummy variable for children averaging three or more years at each location comprises Dit from Equation (1).  The estimates of 
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 are only modestly sensitive to the inclusion of additional control variables.  Dropping all children who have a single parent or a mother in the Army has only minor effects on the point estimates in column (4).  

The preferred specification for children of enlisted soldiers, in column (3) of panel A, indicates that children who move three to four times score .7-points lower than children who move less than three times.  Furthermore, children who move more than five times score 1.5-points lower than children who move fewer than three times.  These estimates reflect an increasingly negative relationship with each additional move, suggesting cumulative adverse relocation effects.  Parallel estimates for officers are found in panel B.  For all specifications, the point estimates are close to zero and insignificant 

In panels C and D, I investigate how the length of time between relocations impacts children's academic attainment.  Depending on when the soldier joined the military or during what part of the relocation cycle that a child was born, it is possible that children with the same number of moves may have averaged different amounts of time at each location.  As seen in column (3) of panel C, children that spend an average of three or more years at each location score .74-points higher than children that spend less than three years on station.  A longer average time on station may provide more stability for children, and improve their overall human capital development.  These results could also suggest that children may be able to regain foregone human capital lost from the disruption of a move, if given enough time.  Similar to panel B, there is no significant effect found for officers' children in panel D.

There is, however, a potentially confounding issue with regard to measuring relocation effects on standardized test scores.  A common criticism of standardized tests is that students become more proficient at taking the exams over time.  By default, the construction of the relocation variables allow for the possibility that children who have moved less or spent more average time in one location could also have spent more time in Texas.  Consequently, these results may be picking up a time in Texas effect rather than a true relocation effect.  For about sixty percent of the sample, I am able to establish the number of concurrent years that a child has taken the TAAS exams.  Therefore, in Table 8, I include control variables for time in Texas in the standard relocation specifications to determine if they affect the main estimates for the number of moves and average time on station found in Table 7.  

Table 8 is organized identically to Table 7.  Column (1) contains the specification in column (3) from the corresponding panel in Table 7.  In column (2), the sample contains only children with whom I am able to ascertain the number of TAAS exams taken.  I test for a time in Texas effect in column (3) and I include estimates from specifications containing both the relocation variable and the time in Texas controls in column (4).  

In panel A, comparisons of columns (1) and (2) reveal that the point estimate for three to four moves is about half the size of the estimate in column (1), while the point estimate for the five or more move category is only slightly changed by the reduced sample.  Estimates in column (3) indicate a strong time in Texas effect.  The second time children take the TAAS exam, they score 3.12-points higher than the first time they took the TAAS exam.  By the third time children take the TAAS exam, they score 5.17-points higher than the first time they took the TAAS exam.  Comparing estimates in column (4) to those in columns (2) and (3) reveals very little evidence of any significant correlations between the number of moves and the time in Texas.  A similar pattern is found in panel B, even though there is no significant relocation effect for officers.  

The estimates for average time on station in panels C and D are a bit more sensitive to the inclusion of time in Texas controls.  This is not surprising since the construction of the average time on station variable also includes the time a child has spent in Texas.  Therefore, the mechanical correlation of the average time on station variable with the time in Texas variable casts doubt on a causal interpretation for the average time on station estimates found in panels C and D of Table 7.

Although the results for time in Texas are empirically striking, they are difficult to interpret.  One possibility may be that the time in Texas estimates are picking up an effect of children becoming more familiar with the TAAS exams over time.  An alternative explanation could be that prior locations may have had lower quality educational programs relative to Texas schools, and therefore, these estimates reflect a pure increase in human capital development, or a catching up effect.  Another possibility is that children may perform better on the test due to increased stability from remaining in one location longer.  Unfortunately, untangling this issue is not possible with the data used in this study, but these results do raise important questions for future research.

Finally, Table 9 contains estimates from interacted specifications (as in Table 5) to determine how household relocation effects vary across different characteristics of children and their parents.
  I also include the average years on station as a robustness check on the estimates for the number of moves a child experiences.  The interpretations of these findings are consistent with those discussed in the parental absence section.  In panel A, children with fathers in the Army who move five or more times score 1.5-points lower than children who move less than three times.  However, children with mothers in the Army who move five or more times score 2.6-points lower than children who move less than three times.  Likewise, estimates in panel B reveal a .83-point difference in test scores between children of single parents and children of married parents experiencing five or more moves.  In panel C, children with parents in the top 40 percent on the AFQT experience no significant effect with increased moves.  Meanwhile children with parents in the bottom 60 percent on the AFQT score nearly 2-points lower when they move five or more times relative to children that move less than three times.  Also, panel D shows that younger children perform worse than older children with more moves.  

In general, this section provides evidence of modest adverse relocation effects.  Children who move more frequently score increasingly worse on standardized test scores.   Estimates of average time on station are consistent with these findings, however they are difficult to interpret because of the time in Texas effect.  Also, children with single parents, children with mothers in the Army, children with parents in the bottom of the AFQT distribution, and younger children are especially susceptible to household relocations.
  

8. Conclusion


Disruptions in the family take many forms.  This paper investigates how parental absences and household relocations affect children's academic attainment.  The recent trends in family dynamics raise concern over parental investments in children's human capital development.  An empirical investigation of this issue requires an exogenous source of variation.  I provide informal and formal evidence that suggests military induced parental absences and household relocations are likely uncorrelated with other potential determinants of children's educational attainment.  

Proceeding with OLS, I estimate a 1-point decline (one-tenth of a standard deviation for enlisted children) associated with current academic year parental absences and a larger effect (one-fifth of a standard deviation for officer's children) for cumulative four-year parental absences of more than seven months.  Estimates for the effects of household relocations indicate that enlisted children who move more than five times score approximately 1.5-points (about one-tenth of a standard deviation) lower than enlisted children who move less than three times.  In contrast, relocations do not affect officer's children.  Other evidence suggests that parental absences and household relocations cause additional detrimental effects to children with single parents, children with mothers in the Army, children with parents in the bottom of the AFQT distribution, and younger children.  


Even though the nature of military service may render these findings imperfectly applicable to the civilian population, they still motivate the need for future research in this area for several reasons.  First, the quality of the future U.S. labor supply depends, in part, on understanding the extent to which these and other family stressors impact children’s educational production.  Second, even though the economic magnitude of the estimates presented here is small, the presence of cumulative effects for both parental absences and household relocations suggest the potential for considerable long-term effects.  Finally, discerning the channels through which these effects occur is useful for establishing more effective policy solutions.  
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� U.S. Census Bureau (1996-CPS).


� Haveman and Wolfe (1993), page 156 and Fields and Casper (2001).


� Statistics are from Census data from the Statistical Abstracts of the U.S.


� Nearin and Segal (2002), National Public Radio broadcast, 11 Nov. 2002, "Military Families Prepare for Possible War with Iraq."


� Haveman and Wolf (1995) page 1839.


� Nearin and Segal (2002), National Public Radio, "Military Families Prepare for Possible War with Iraq."


� Estimates based on 2002 data from the Directorate for Information Operations and Reports, OSD.


� It is possible that some members of the control group do not have military parents and there are sizeable differences in the pretreatment characteristics of the control and treatment group.


� Army population in Texas is from the Public Affairs Office, Fort Hood and Fort Bliss Texas.  Also, there were no Special Forces or Ranger Units stationed in Texas during this time period.


� Most Companies have approximately 100 to 150 soldiers.


� Prior performance evaluations are not considered. Based on discussions with assignment officers (CPT Sam Cubberly, USMA.)  Also based on the authors experience as an officer in the U.S. Army.


� The military data does not otherwise contain reliable deployment or temporary duty status information. The Army assigns regions around the world where deployed soldiers receive hostile fire pay after 7 days. Soldiers spending more than 30 days away from home receive family separation allowance pay.   


� At times Army pay is late, so I look two months past the end of the period of interest for lump sum payments exceeding the normal monthly amount and also count these as time absent.


� Data matched by child’s social security number.  Less than 1,000 observations were dropped due to small cell sizes prior to the match and there was a 40 percent match rate between the Army and Texas data: this was expected since 6-19 year olds were in the Army data (in theory fourteen grades) and the exam is only given in seven grades.  


�Angrist and Johnson (2000) find that female deployments result in higher incidents of marital dissolution.  Intuitions for the correlation explanations are from discussions with Army Officers and from the author's nine years of active duty service in the U.S. Army.


� Altonji, Elder, Taber (2000) present a detailed analysis showing that this is a reasonable informal test to indicate the degree to which small correlations between the variable of interest and other unobservable characteristics plausibly bias the estimates.


� See Table 2 notes for the Hausman test p-values.  All are insignificant at the 95 percent confidence level.


� Restricting samples to children with male/married parents in the Army does not alter the Hausman test results.


� A similar calculation for officer "non-deployment" absences results in a 1.72-point decline (s.e.=.56).


� There are no officer results presented because officers do not have AFQT scores and the sample is too small to produce informative estimates.  However, the interpretations based on point estimates are similar.


� Approximately 51 percent of female soldiers are single parents and only 5 percent of male soldiers are single parents.


� Angrist and Johnson (2000), pg 43.  Also, interviews with Army soldiers support the author's own experiences with the random nature of assignments in the Army.  


� There are no officer results presented because officers do not have AFQT scores and the sample is too small to produce informative estimates.  However, the interpretations based on point estimates are similar.


� In Appendix Table 3, I provide estimates from specifications that include both parental absence and household relocation variables in the same regression to test for possible confounding correlations.  Estimates in columns (1) - (7) reject any concerning correlations.  I also test for correlations between parental absence and time in Texas in columns (8) - (10) and find no evidence of a substantive correlation.
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