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Abstract 
 

This paper attempts to answer the following question: Have increasing levels of education 
contributed to increasing levels of political polarization in Congress? While many studies have 
sought to explain increasing congressional polarization, the phenomenon remains largely 
unexplained. Some evidence suggests that increased education leads to more extreme ideological 
preferences. And we know that the education levels of members of Congress have been steadily 
increasing over time. Yet to date no study has sought to explain increases in congressional 
polarization as a function of increases in congressional educational levels. My 
study addresses this gap in the literature by using an instrumental variable design with eligibility 
for the 1944 G.I. Bill as an exogenous instrument, and the number of postsecondary degrees held 
by a member of the 89th Congress as the endogenous independent variable. The dependent 
variable is a measure of ideological extremism derived from roll call votes, known as a DW-
NOMINATE score. The results indicate that Democratic Senators in the 89th Congress appear to 
have been polarized by education, while their Republican peers were not. 
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Statement of Research Question  

 

The 112th Congress, in session from January 5th 2011 to January 2nd 2013, was the most 

polarized Congress in modern history (Barber and McCarty 2013). Using Howard Rosenthal and 

Keith Poole’s DW-NOMINATE scores, which plot legislators on the ideological spectrum based 

on their roll call votes, polarization can be measured by taking the difference between the mean 

scores of the two parties. Figure 1 reports this measure of polarization from 1879 to 2013 

(Rosenthal, Poole and Hare 2013).  

 Polarization in Congress has greatly outpaced polarization in the electorate. In “Political 

Polarization of the Mass Public,” Fiorina and Abrams (2008) argue that “the most direct 

evidence – citizens’ positions on public policy issues – shows little or no indication of increased 

mass polarization over the past two or three decades” (563).  

While many studies have sought to explain increasing congressional polarization, the 

phenomenon remains largely unexplained (Hirano et al 2010, Baldassarri and Gelman 2008, 

McCarty et al 2006). Yet few studies have considered rising educational levels as a cause of 

rising congressional polarization. Some evidence suggests that increased education is associated 

with more extreme ideological preferences (Baldassarri and Gelman 2008). And we know that 

the education levels of members of Congress have been steadily increasing (Peterson 2012). In 

addition to being the most polarized Congress in modern history, the 112th was also one of the 

best educated. In the 89th Congress (1965-67), for example, 58.2% of Representatives and 66.0% 

of Senators held graduate degrees. This is in contrast to the 112th Congress, during which 72.6% 

of Representatives and 76.0% of Senators held graduate degrees (Peterson 2012: 15). Figure 2 

reports a sample of educational levels from the 79th to the 112th Congresses. 



Over this same time period, polarization in both chambers increased markedly. The 

difference between the mean DW-NOMINATE scores for the Democrats and Republicans in the 

89th House of Representatives was only 0.47. This figure is low when compared to the 112th 

House, which had an ideological difference between the parties of 1.06. Likewise, the 89th 

Senate had a polarization score of only 0.57, whereas the 112th Senate had a polarization score of 

0.80. 

Moreover, like the phenomenon of ideological polarization, the education of members of 

Congress has been consistently higher than the general population (Peterson 2012). For example, 

in 1970, the national average for completing four or more years of college was 10.7% 

(Census.gov). This figure had risen to 27.9% by 2009 (Peterson 2012). This phenomenon is 

illustrated in Figure 2.  

Yet to date no study has sought to explain increases in congressional polarization as a 

function of increases in congressional educational levels. My study will address this gap in the 

literature by analyzing the connection between education and ideological extremism in the 112th 

and 89th Congresses. I will also attempt to address the endogeneity of educational levels by 

implementing an instrumental variable design using G.I. Bill eligibility as an instrument for the 

educational levels of members of the 89th Congress. My research will attempt to answer the 

following question: Have increasing levels of education contributed to increasing polarization in 

Congress?  

  

 

 

 



Literature Review  

 

 Using estimates of congressional preferences derived from roll call votes, scholars of 

Congress have found that Representatives and Senators from the two political parties have 

moved increasingly farther apart from each other since the 1970s (McCarty et al 2006). Several 

explanations have been proposed for congressional polarization, including redistricting, Southern 

realignment, and primary elections (McCarty et al 2009, Heberlig et al 2006). Yet the evidence 

for these explanations remains weak (Hirano et al 2010).  

One possible explanation that has yet to be pursued is that congressional polarization has 

been at least in part a function of the increasing educational levels of members of Congress. 

Numerous studies have found that education leads individuals to become more ideologically 

consistent (Bishop 1976, Baldassarri and Gelman 2008). The likely causal mechanism is that 

education works to reaffirm pre-existing ideologies. 

In his 1976 empirical study “The Effect of Education on Ideological Consistency,” 

George Bishop argues that “rising levels of education should be substituted for political salience 

as an explanation for rising ideological consistency” (Bishop 1976:338). Using survey data from 

1964, 1968, and 1972, Bishop used feeling thermometer questions to “construct an overall index 

of ideological consistency based directly on liberal-conservative content” (341). Individuals’ 

ratings of conservatives were subtracted from their ratings of liberals, leaving Bishop with a 

range of scores from +97 to -97. The correlation between these scores and attitudes on 

sociopolitical issues was then used as an indicator of ideological consistency.  

With level of education as the independent variable and the ideological consistency index 

as the dependent variable, Bishop found that “better educated groups respond in a more 



consistently ideological fashion” (344). Furthermore, the results revealed “the greatest difference 

across educational groups occurred on the issue of government power, an issue which has 

traditionally divided Democrats from Republicans as well as liberals from conservatives…. Thus 

one important effect of education may be to reinforce existing ideological cleavage or 

consensus” (342). This finding indicates that there is a negative relationship between level of 

education and moderation.  

Bishop suggests the causal story that attending college exposes individuals to more 

information. It is possible that this exposure makes college educated individuals more familiar 

with political issues, allowing them to form opinions on a wider variety of topics (344). 

Additionally, it also possible that students use this information to bolster their pre-existing 

beliefs, leading college educated individuals to hold more consistent opinions.  Essentially, 

instead of moderating existing opinions, access to more information could lead individuals to 

simply extend their ideologies across the issue spectrum. 

However, Bishop’s study does not support an inference of causality. It is possible that 

more ideologically consistent individuals choose to complete more years of education, and not 

the other way around. This might be the case due to the nature of highly ideological individuals. 

For example, if someone feels strongly about their beliefs, they may seek more information in 

order to strengthen their arguments.  

Increases in education are occurring at the same time as the shifting of Republicans to the 

right. While this trend goes against the commonly held idea that more education leads to more 

liberal opinions, empirical evidence exists showing that education can also lead individuals to 

become more conservative (Weakliem 2002). In his paper “The Effects of Education on Political 

Opinions: An International Study” (2002), David Weakliem explores the “core values thesis,” 



which suggests that education increases commitment to the values of a society, allowing for 

shifts to either the right or left depending on the issue. Using data from the 1989-93 World 

Values Survey (WVS), Weakliem tested for the effect of additional years of education on 

opinions that fall within four categories: political issues, judgments of morality, confidence in 

institutions, and more general issues. The survey measures for the dependent variables were then 

standardized for the sake of comparison. He uses a “mixed model,” adding nation-specific 

random variables to the constants of a basic regression. The results reveal that “education shifts 

opinions to the left on most questions, but to the right on a significant minority…it has 

conservative effects on the central economic questions that have traditionally divided the left and 

right” (2002:148). For example, the coefficient for the variable indicating preference for whether 

the individual vs. state should hold more responsibility was -0.571, meaning education makes 

individuals more conservative on this issue and is significant at the 0.1 percent level. This 

finding shows that it is possible for more education to increase conservatism on certain issues, 

possibly explaining the shift of Republicans to the right.  

This may be the case due to the fact that higher education exposes individuals to more 

information. It is possible that students are learning about economics for the first time in college, 

leading them to shift to the right upon learning about this set of issues. It is also possible that 

certain colleges present economic material in a conservative light. Additionally, it may be the 

case that individuals process information in ways that bolster their pre-existing beliefs, leading 

education to increase conservatism in students that already hold conservative values.  

However, this study presents the problem of endogeneity. It is possible that more 

economically conservative individuals simply prefer more education, and that this is the effect 

being demonstrated in Weikleim’s study. Economic conservatives may prefer more education 



due to the ideology’s emphasis on business and Wall Street. It is possible that economic 

conservatives feel compelled to complete more degrees, such as an M.B.A or M.A., in order to 

be competitive in fields that are associated with economics and finance.  

 In the study “The Automacity of Affect for Political Leaders, Groups, and Issues: An 

Experimental Test of the Hot Cognition Hypothesis,” Milton Lodge and Charles Taber  (2005) 

test the hot cognition hypothesis, which states that when individuals think about a political issue, 

person, or symbol, these ideas become positively or negatively charged. This happens because 

these emotional charges make ideas easier to recall from one’s long-term memory. As a result, 

emotional charges become embedded in our minds, making it difficult for individuals to break 

free of pre-existing sentiments. To test this, students at Stony Brook University were shown a 

priming word on a screen. Priming words act like a cue, implicitly stimulating certain thoughts 

or feelings in the test subject. For this study, the primes were chosen from a sample of political 

objects, including various persons, groups and issues. The test subjects were then shown a 

second “target” word with “widely accepted evaluative implications” (2005: 467), and were told 

to indicate as quickly as possible whether the target word was “positive/good” or “negative/bad.” 

Reaction time to rate the target word is the dependent variable, and knowledge of/attitude 

towards the prime word are the independent variables. The authors hypothesize that reaction time 

to rate the target word will be faster for politically knowledgeable individuals, since they are 

more likely to have pre-existing political opinions, and that response times will be faster when 

the prime word is congruent with the subject’s own beliefs. For example, a prime word used in 

the experiment was “Gun Control,” and a possible target word could have been “Death.” The 

authors expect the reaction time to rate “Death” as negative to be faster for individuals who are 

against gun control. In this study, political knowledge is measured as the correct number of 



responses on a political knowledge test, with results “subjected to a median split, with 0 coded 

for unsophisticates, 1 for sophisticates” (2005: 466).  

 The results show that politically knowledgeable individuals have faster response times 

than individuals below the median, and answer more slowly when they feel negatively about the 

political object in question. This shows that it is more difficult for politically knowledgeable 

individuals to process information that goes against their own ideologies. It is important to note 

that people with high levels of political knowledge are likely to have high levels of education.  

However, Lodge and Taber cannot claim a causal relationship between political 

knowledge and hot cognition, since it is possible that more biased individuals choose to acquaint 

themselves with more political information that back up their opinions. This may be the case 

since holding a heavily biased (or very consistent) world-view requires connecting information 

that ties together the issues. Such information provides the necessary support for opinions, 

debates, and policy making. More biased or ideologically consistent individuals may then seek 

out more political knowledge and education in order to bolster their prior biases. 

 Baldassarri and Gelman (2008) test the hypothesis that more highly educated individuals 

are more ideologically consistent by looking for varying levels of partisanship between 

subgroups of educational levels. Using NES Survey data from 1972-2004, the authors measured 

correlations between individuals' self-reported partisanship and their issue positions, between 

self-reported ideology and issue positions, and between pairs of issue positions. These 

correlations were used as the dependent variables, and level of education was used as the 

independent variable. The data revealed that individuals with more education have consistently 

higher correlations across the issues of the economy, morality, civil rights, and foreign policy 

than those with less education (Baldassarri and Gelman 2008:436). This seems to indicate that 



more education leads to more structured and consistent ideological opinions. The proposed 

causal mechanism is that higher education endows students with enhanced analysis skills. These 

skills enable educated individuals to match their issue preferences with an ideology that best 

suits their beliefs. As a result, such individuals often end up sorting themselves along party lines.  

 However, Baldassarri and Gelman cannot claim a causal relationship between education 

and ideological consistency. It is possible that more ideologically consistent individuals choose 

to complete more years of education. Such individuals may seek to bolster their ideas by 

acquiring information that legitimizes their existing beliefs and reaffirms their outlook on life.  

  

Causal Model 

 

The causal model for this paper is based on the work by Lodge and Taber (2005), which 

explains that political sophisticates are more likely to experience the effects of hot cognition. In 

“Automated Analysis,” they explain that individuals who are well informed are likely to have 

pre-existing opinions on a wider variety of issues. Such pre-existing opinions lead individuals to 

have a difficult time processing information that is incongruent with their own ideas. We also 

know that higher levels of education lead to higher levels of information (McMahon 2009: 260) 

Attaining higher levels of political knowledge may lead students to become “biased information 

processors,” meaning that the information they actually retain is more likely to be congruent with 

their pre-existing beliefs (Lodge and Taber 2005: 455). This may lead students to reject views 

that would otherwise pull them towards the center of the ideological spectrum.  

It is important to note that while members of Congress have traditionally held 

undergraduate degrees, the number of graduate degrees held by members of Congress is 



increasing (Peterson 2012).  It is possible that this hot cognition effect is magnified in graduate 

school, during which students are presented with higher levels of information. This information 

could lead members of Congress to form even more consistent ideologies, pulling them away 

from the ideological center (Bishop 1976, Baldassarri and Gelman 2008).  

 However, political polarization cannot be attributed equally to the two parties (McCarty 

2013). The rising level of polarization in American politics is mostly due to a shift of the 

Republican Party to the right. Republicans have become much more conservative since the mid-

1970’s, with mean House Republican DW-NOMINATE scores increasing from 0.22 in 1975 to 

0.67 in 2012 (Rosenthal, McCarty et al 2013). Although Democrats have also shifted to the left, 

most of the shift can be attributed to the replacement of Southern Democrats with Republicans. 

After this is taken into account, the Northern “…Democrats of the 1970s are ideologically 

indistinguishable from their present-day counterparts, with average scores around -0.4” 

(Rosenthal, McCarty et al 2013).  

It is possible that education might polarize Republicans more than Democrats. A possible 

causal mechanism is that education increases ideological consistency more in conservative 

individuals, relative to more liberal individuals. In the study “Cognitive Style and Political 

Ideology” (1983), Philip E. Tetlock tests the idea that political ideology is connected to the way 

one learns or thinks.  To do so, he analyzes the relationship between ideological extremism and 

integrative complexity, or the ability to overcome black-white thinking and form connections 

between different viewpoints. He proposes two possible hypotheses. The first is that conservative 

senators “rely more on simple (good vs. bad) evaluative rules in interpreting policy issues than 

liberal or moderate senators” (Tetlock 1983: 118). The possible causal mechanism is that more 

conservative individuals “adopt rigid, dichotomous and value-laden interpretations of events,” 



which lead conservatives to embrace more simplified ideological beliefs than liberals (Tetlock 

1983: 118). This could be the case, Tetlock posits, because individuals with conservative 

attitudes tend to prefer order and be intolerant of uncertainty (Tetlock 1983: 119).  The second 

hypothesis is that senators who vote in ideologically consistent patterns are more likely to rely on 

simple evaluative rules. If this is the case, the possible causal mechanism is that ideological 

extremists, whether on the right or left of the ideological spectrum, are more ideologically 

consistent. Tetlock uses political classification (including liberal, moderate, and conservative) as 

an independent variable to predict the level of integrative complexity used in policy statements 

from 1975 and 1976. Political classification was measured using Americans for Democratic 

Action’s ratings of voting records. Integrative complexity is measured using a coding system 

based off of a seven-point scale. The results show that conservative senators make less complex 

policy statements than liberals and moderates. However, Tetlock found no difference in 

integrative complexity between liberals and moderates. These findings indicate that conservative 

senators process information in less integratively complex ways. It is possible that as education 

increases among the political elite, conservative Representatives process the information 

presented to them in ways that eliminate inconsistent ideas that would normally pull them 

towards the ideological center. As a result, increasing education could lead Republicans to shift 

towards the right, removing the ability for compromise in Congress.  

 

The 112th Congress 

 

As a first cut at analyzing the relationship between levels of education and polarization 

among members of Congress, I collected data on the 112th Congress (2011-2013). Biographical 



information on members of the 112th Congress was collected from the Biographical Directory of 

the United States Congress, a database updated by the Senate Historical Office and the Office of 

History and Preservation of the House of Representatives. A data set was created for the House 

and Senate, including year of birth, number of post-secondary degrees attained, and the DW-

NOMINATE score for each member. DW-NOMINATE scores, which were downloaded from 

voteview.com, plot legislators on the ideological spectrum based on roll call votes on a scale 

from -1 to 1. All of the regressions reported in this paper use the absolute value of the member’s 

DW-NOMINATE scores. Additionally, the data set contains numerous control variables, 

including political party and whether the member is from a southern state or not. States counted 

in this dataset as southern include Alabama, Arkansas, Delaware, Florida, Georgia, Kentucky, 

Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, 

Virginia, and West Virginia. This is the official list of southern states as defined by the U.S. 

federal government (Encyclopedia Britannica). Controls for the percent foreign born, percent 

unemployed, and percent African American in a congressional district or state were also 

included. This data was collected from the United States Census American Community Survey 

for the 112th Congress. These control variables were included in order to represent other potential 

influences on ideological extremism among representatives. Southern realignment, increases in 

immigrant population, income inequality, and majority minority districts have all been pointed to 

as potential culprits behind political polarization (McCarty et al 2006).  

There are 442 members of the House of Representatives included in the dataset, although 

only 438 have DW-NOMINATE scores. There are more than 435 Representatives included due 

to members resigning or dying and needing to be replaced. There are 101 senators included due 



to Senator Brian Schatz filling the vacancy left by Senator Daniel Inouye. Senator Schatz is the 

only senator missing a DW-NOMINATE score.  

 As reported in Table 1, the average Representative and Senator in the 112th Congress held 

1.78 and 1.84 postsecondary degrees, respectively. In the House, approximately 1% of the 

representatives held 0 postsecondary degrees, 33% held 1 postsecondary degree, 55% held 2 

postsecondary degrees,10% held 3 postsecondary degrees, and 1% held 4 postsecondary degrees. 

In the Senate, approximately 1% of senators held 0 postsecondary degrees, 23% held 1 

postsecondary degree, 69% held 2 postsecondary degrees, and 8% held 3 postsecondary degrees.   

T-tests were performed comparing the differences in the mean absolute value of DW-

NOMINATE scores between the groups of members of the 112th Congress who were above and 

below each chamber’s mean educational level. The results can be seen in Tables 2 and 3. The p-

value for the House is 0.30, meaning that the difference in means is not significant.  The p-value 

for the Senate is 0.35, also indicating that the difference in means is not significant. These results 

suggest that there is not a significant difference between the absolute values of the mean DW-

NOMINATE scores between the groups above and below each chamber’s mean education level 

in the 112th Congress.   

 I then ran a series of OLS regressions to further test whether holding more postsecondary 

degrees leads members of the 112th Congress to become more ideologically extreme, i.e. to have 

DW-NOMINATE scores farther away from zero. To do so, I set the absolute value of the 

member’s DW-NOMINATE score as the dependent variable and the number of postsecondary 

degrees held as the independent variable. As shown in Table 4, the variable for number of 

postsecondary degrees is not statistically significant in the regressions, either with or without 

controls, for either chamber. These results indicate that holding an additional postsecondary 



degree does not have a significant effect on the absolute value of a member’s DW-NOMINATE 

score.  

 Next, I ran the regressions again with the addition of an interaction between number of 

postsecondary degrees and political party. This interaction term tests whether education polarizes 

Republicans more than Democrats. The coefficient on the interaction variable indicates the 

additional effect of one more postsecondary degree on the absolute value of a member’s DW-

NOMINATE score when the member is a Republican. Once again, the coefficient on number of 

postsecondary degrees for both houses of Congress is not statistically significant in the 

regressions either with or without controls. The coefficient for the interaction term also fails to 

be significant. These results imply that education does not have a greater polarizing effect on 

Republicans than on Democrats in the 112th Congress.  

 The control variable for political party is significant in both houses for all of the 

regressions. The variable is coded as one if the member is a Republican. This variable is positive 

and significant at the 10% level, indicating that Republicans have higher absolute value DW-

NOMINATE scores, and are therefore more ideologically extreme, than Democrats. 

Additionally, the variable for Southern state is significant and negative in the 112th House. This 

suggests that, controlling for political party, Southern members are less extreme, relative to 

Northern members.  

While these results do not suggest a relationship between level of education and political 

polarization, the results are suspect due to issues with causal inference. The basic OLS regression 

model does not account for the issue of nonrandom self-selection, or the possibility that 

ideologically extreme individuals choose to complete more years of education. The inability of 

this model to uncover a causal relationship requires that a new design be created that can more 



effectively address the causal relationship between the education of political elites and 

congressional polarization.  

 

Problems With Casual Inference  

 

 Existing research cannot identify a causal relationship between education and ideological 

preferences because this research does not account for the issue of non-random self-selection. 

While studies claim that more education leads to more ideological consistency (Bishop 1976, 

Baldassarri and Gelman 2008), it is possible that more ideologically consistent individuals 

choose to complete more years of education. It may be the case that ideologically consistent 

individuals choose to complete more years of education in order to find information that 

confirms their belief systems.  It is also possible that these individuals’ underlying beliefs 

encourage participation in job markets that require one or multiple postsecondary degrees. For 

example, it is possible that a conservative who supports a strong business sector would want to 

work on Wall Street.  However, to do so usually requires at least a bachelor’s degree.  

As demonstrated by the 112th Congress, some of the most conservative representatives 

are very highly educated. However, from the OLS regressions we are unable to tell whether 

political elites simply choose to complete more education because of their strong ideological 

beliefs. In order to make a claim of causality, it is necessary to utilize a design that can address 

this issue of nonrandom self-selection.  

   

 

 



 Research Design   

 

As previously stated, it is possible that more ideologically consistent or extreme 

individuals choose to complete more years of education. In order to address this problem of 

identification, I will use an instrumental variable design for the 89th Congress. My design uses 

eligibility for the 1944 G.I. Bill as an exogenous instrument to predict levels of education of 

members of the 89th Congress. Because eligibility for the G.I. bill was plausibly exogenous to 

members’ educational choices, and likely had no direct relationship with their ideological 

preferences, this design should allow me to estimate the causal effect of members’ educational 

levels on their ideological preferences. 

 More commonly known as the G.I. Bill, the Serviceman’s Readjustment Act of 1944 

was passed in order to help re-assimilate World War II veterans into civilian life. Many of those 

veterans had been drafted as a result of The Selective Service Act of 1940, which was the first 

peacetime draft in the history of the United States. Initially, men between the ages of 21 and 36 

were to submit themselves for registration with local draft boards. As the need for more 

manpower grew, the draft was extended in 1942 to include men between the ages of 18 and 45. 

The main reasons for deferment in World War II “were physical or mental disability (Class IV), 

employment in war production or agriculture (Class II), or the presence of dependents,” with 

probability of being drafted largely based upon date of birth (Bound and Turner 2002:788).  

 As a result of the G.I. Bill, upon their return veterans were given the chance to “study 

anywhere in the United States at any approved school,” with the government footing the bill (GI 

Bill of Rights). In order to receive G.I. bill benefits, the veteran had to have served for at least 90 

days between September 16th 1940 and 1945 and had their education impeded by the war. The 



latter was automatically assumed if the veteran was 25 or younger at the time of service; 

otherwise it had to proven that their civilian education was interrupted. The G.I. Bill was still 

applicable if the veteran was discharged for causes other than dishonorable. Additionally, the 90 

days were not required if the veteran was discharged for a service-related injury. 

Existing work indicates that the G.I. Bill had a large effect on the educational levels of 

veterans. In the paper “Going to War and Going to College: Did World War II and the G.I. Bill 

Increase Educational Attainment for Returning Veterans?” (2002), John Bound and Sara Turner 

use a regression discontinuity design to estimate the effect of G.I. Bill eligibility on educational 

levels. Bound and Turner divide the data between birth cohorts, using “the between-cohort 

variation in veteran status to measure the effect of military service and GI benefits on collegiate 

attainment” (2002: 786). They found that “the net effect of military service and G.I. benefits was 

substantial gains in the collegiate attainment of World War II veterans” (2002: 785) with “about 

.15 years of collegiate attainment and a 4-percentage point increase in college completion” 

(2002: 806). These findings indicate that the G. I. Bill was “a policy instrument with dramatic 

effect on the level of educational attainment of returning veterans, as well as the overall 

landscape of higher education” (Bound and Turner 2002:784). In fact, by the end of World War 

II, veterans made up about 70% of male collegiate enrollment (Bound and Turner 2002:784). As 

a result, GI Bill eligibility should serve as a good indicator of educational attainment for 

members of the 89th Congress, which is filled with World War II veterans.  

 The methodological approach employed in this paper is an instrumental variable design 

that takes advantage of these provisions of the G.I. Bill. This design entails using an exogenous 

independent variable to predict an endogenous independent variable, and then using those 

predicted values in a regression with a dependent variable. The endogenous independent variable 



is the number of postsecondary degrees held by a member of Congress, and the dependent 

variable is a measure of his ideology derived from his roll call votes, known as a DW-

NOMINATE score. The exogenous instrument is eligibility for the 1944 G.I. Bill. 

 Using G.I. Bill eligibility status as a predictor of education levels does not perfectly solve 

the issue of causal inference. For example, in order to be eligible for the G.I. Bill, it is necessary 

that the individual be a veteran. Analyzing veterans alone eliminates a class of individuals who 

do not meet the military’s standards of mental or physical fitness, similarly eliminating some 

individuals from this study who may choose not to attend institutions of higher education.  

 Despite this issue, an instrumental variable design greatly enhances our ability to claim a 

causal relationship. The G.I. Bill is plausibly exogenous to an individual’s educational decisions 

and ideological preferences, allowing estimation of the causal effects of education on ideological 

preferences while controlling for other factors such as party membership.  

 Additionally, G.I. Bill eligibility plausibly satisfies the exclusion restriction, which states 

that the instrument must be uncorrelated with the dependent variable, other than through its 

relationship with the endogenous independent variable. Ideological extremism was unlikely to be 

affected by G.I. Bill eligibility, since eligibility status was determined in an as-if random fashion 

by the draft. While eligible veterans likely shared certain formative experiences at the same point 

in their lives, such as serving in World Ward II, the draft recruited veterans from all points on the 

ideological spectrum. Given the heterogeneity in ideological preferences prior to service, it is 

unlikely (although possible) that the shared experiences of wartime service had a uniform effect 

on those preferences. .  

 

 



Testable Hypotheses  

 

Hypothesis A: G.I. Bill eligibility leads to the completion of more postsecondary degrees.  

Hypothesis B: Holding more postsecondary degrees leads members of Congress to be more 

ideologically extreme, i.e. to have a DW-NOMINATE score farther away from zero.  

Hypothesis C: Holding more postsecondary degrees will have a larger effect on the DW-

NOMINATE scores of Republicans than on the DW-NOMINATE scores of Democrats.  

  

Description of Data 

 

 Biographical information on members of the 89th Congress (1965-1967) was collected 

from the Biographical Directory of the United States Congress. Data collected from this 

directory includes year of birth, number of post-secondary degrees attained, and whether a 

member served in World War II. DW-NOMINATE scores for each member were retrieved from 

www.voteview.com. The dataset also includes various control variables, including political party 

and whether the member is from a southern state or not (as defined earlier). Additional control 

variables were collected from the United States Census website and from Scott Adler’s 

Congressional District Data File for the 89th Congress. These include the percent foreign born, 

percent unemployed, and percent African American in the congressional district or state.  

 For G.I. Bill eligibility I created a dichotomous variable for eligibility, coded 1 if the 

veteran served in World War II for at least ninety days between September 16th 1940 and 1945, 

and 0 otherwise. This variable indicates that the veteran would have been eligible to apply for the 

educational benefits provided by the G.I. Bill. Additionally, I created a dummy variable 



recording whether the veteran served for at least ninety days and was 25 or younger at the time 

of service, since this would indicate that the veteran was automatically eligible for G.I. Bill 

benefits. These variables were used as exogenous instruments to predict the endogenous 

independent variable, number of postsecondary degrees.  

 As shown in Table 5, almost half of the 89th Congress was eligible for G.I. Bill benefits, 

based on having served at least 90 days in World War II. However, the variable for at least 90 

days of service and 25 years of age or younger is more restrictive, and the percentage of eligible 

Representatives decreases to about 31%.  In the Senate, fewer individuals served in World War 

II, with only 14 Senators eligible for benefits using the stricter measure.  

The endogenous independent variable is a count of the number of postsecondary degrees 

held by each member of Congress. Summary statistics are reported in Table 6. The average 

Representative and Senator in the 89th Congress held 1.53 and 1.57 postsecondary degrees, 

respectively. In the House, approximately 8% held 0 postsecondary degrees, 34% held 1 

postsecondary degree, 53% held 2 postsecondary degrees, and 4% held 3 postsecondary degrees.  

In the 89th Senate, approximately 11% held 0 postsecondary degrees, 25% held one post 

secondary degree, 59% held two postsecondary degrees, 5% held three postsecondary degrees, 

and 1% held 4.  

 T-tests were performed comparing the difference in mean number of postsecondary 

degrees between the group of members of Congress who were eligible for G.I. Bill benefits 

(based on the completion of 90 days of service) and the group of members who were not eligible. 

The results for these tests can be seen in Tables 7 and 8. The results show that the mean number 

of postsecondary degrees among representatives who were not eligible for G.I. Bill benefits is 

1.40 and the mean for those who were eligible is 1.65. The difference is even larger in the 



Senate, with the results showing that the mean number of postsecondary degrees among senators 

who were not eligible for G.I. Bill benefits is 1.40 and the mean for those who were eligible is 

1.95. The p-value for both the House and the Senate is 0.00. This indicates that the differences of 

means in number of postsecondary degrees between those eligible and not eligible (based on 90 

days of service) are significantly different from zero. The same t-tests were performed using the 

stricter instrument, which is based on the representative having served at least 90 days in the war 

and being 25 years of age or younger at the time of being drafted. The results were similar to that 

of the first instrument, with eligible representatives and senators holding 1.69 and 1.93 degrees 

on average, respectively. The results can be seen in Tables 9 and 10. The p-values were once 

again significant for both the House and Senate, with the House having a p-value of 0.00 and the 

Senate a value of 0.10. This indicates that the differences of means in number of postsecondary 

degrees between those eligible and not eligible based on the stricter instrument are significantly 

different from zero. These t-tests suggest that eligibility for the G.I. Bill may be a good 

instrument for educational levels in the 89th Congress. 

Next, t-tests were run comparing the difference in the mean absolute value of DW--

NOMINATE scores between members of congress who were eligible and those who were not 

eligible for G.I. Bill benefits. The differences in means were not significant at the 10% level for 

either measure of eligibility. Results are reported in Tables 11 – 14. These results suggest that 

there may be no relationship between number of degrees as predicted by G.I. Bill eligibility and 

ideological extremism.  

Finally, t-tests were performed comparing the differences in the mean absolute value of 

DW-NOMINATE scores between the groups of members who are above the mean educational 

levels and the groups of members who are below the mean educational levels for each chamber. 



The results can be seen in Tables 15 and 16. The p-value for the House is 0.42, meaning that the 

difference in means is not significant.  However, the p-value for the Senate is 0.16, which means 

that we are much closer to being able to reject the null hypothesis of no difference in the means. 

The mean score is 0.29 for those below the mean education level and is 0.34 for those above. 

However, the difference in the means is -0.06, which is in the opposite of the predicted direction. 

These findings suggest that there may be significant differences in ideological extremism as a 

function of educational levels in the 89th Senate, and that more education might actually make 

senators more liberal.   

  

Regression Analyses 

 First I ran a traditional OLS regression identical to the regressions run for the 112th 

Congress. The absolute value of a member’s DW-NOMINATE score is set as the dependent 

variable and the number of postsecondary degrees as the independent variable. Political party, 

whether the member is from a southern state or not, percent unemployed, percent foreign born, 

and percent African American are included as controls. The equation is:  

 

𝐷𝑊  𝑠𝑐𝑜𝑟𝑒 =   𝛽! +   𝛽!𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑃𝑜𝑠𝑡𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦  𝐷𝑒𝑔𝑟𝑒𝑒𝑠   +   𝛽!𝑅𝑒𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑛 + 𝛽!𝑆𝑜𝑢𝑡ℎ𝑒𝑟𝑛  𝑆𝑡𝑎𝑡𝑒

+ 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐹𝑜𝑟𝑒𝑖𝑔𝑛  𝐵𝑜𝑟𝑛 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐴𝑓𝑟𝑖𝑐𝑎𝑛  𝐴𝑚𝑒𝑟𝑖𝑐𝑎𝑛 + 𝜀 

 

In this equation, 𝛽! represents the effect of one additional postsecondary degree on the absolute 

value of a member’s DW-NOMINATE score, and 𝛽!  represents the effect of being a Republican 

on the absolute value of a member’s DW-NOMINATE score. 𝛽! represents the effect of being 

from a southern state on a member’s DW-NOMINATE score, and 𝛽!-𝛽! represent the effect of 



one more percentage point of each constituency type in a member’s district or state on the 

absolute value of a member’s DW-NOMINATE score. I expect the coefficient on predicted 

number of postsecondary degrees to be significant and positive, since my hypothesis is that more 

education leads to more consistent political opinions. I expect the coefficient on Republican to be 

significant and positive, based on the estimates for the 112th Congress. I expect coefficients 𝛽!-𝛽! 

to be significant and positive, since it is possible that all of these controls contribute to 

ideological extremism. The same expectations for the control variables hold throughout all of the 

following equations. 

I then ran the regression with the addition of an interaction between number of 

postsecondary degrees and political party. As previously explained, this interaction tests whether 

education polarizes Republicans more than Democrats, with the coefficient on the interaction 

variable representing the additional effect of one more postsecondary degree on the absolute 

value of a member’s DW-NOMINATE score when the member is a Republican. The equation is: 

 

𝐷𝑊  𝑠𝑐𝑜𝑟𝑒 =   𝛽! +   𝛽!𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑃𝑜𝑠𝑡𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦  𝐷𝑒𝑔𝑟𝑒𝑒𝑠   +   𝛽!𝑅𝑒𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑛

+ 𝛽!𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑃𝑜𝑠𝑡𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦  𝐷𝑒𝑔𝑟𝑒𝑒𝑠  𝑥  𝑅𝑒𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑛 + 𝛽!𝑆𝑜𝑢𝑡ℎ𝑒𝑟𝑛  𝑆𝑡𝑎𝑡𝑒

+ 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐹𝑜𝑟𝑒𝑖𝑔𝑛  𝐵𝑜𝑟𝑛 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐴𝑓𝑟𝑖𝑐𝑎𝑛  𝐴𝑚𝑒𝑟𝑖𝑐𝑎𝑛 +   𝜀 

 

 

I expect the coefficient on number of postsecondary degrees to be significant and 

positive, since it is possible that more education leads to more consistent ideological opinions. I 

expect 𝛽! to be significant and positive, since it may be the case that Republicans started to 

become increasingly ideologically extreme at this time. Finally, I expect the value of 𝛽! to be 



significant and positive, since in accordance with Hypothesis C it is possible that Republicans 

are more polarized by education.  

To test hypotheses A and B, I will use several sets of 2SLS equations. For the first set, I 

will be using G.I. Bill eligibility to predict the number of postsecondary degrees for members of 

each chamber of the 89th Congress with and without the inclusion of control variables. My first 

stage equation for the first set of 2SLS equations is: 

 

𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑝𝑜𝑠𝑡𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦  𝑑𝑒𝑔𝑟𝑒𝑒𝑠

=   𝛽! +   𝛽!𝐸𝑙𝑖𝑔𝑖𝑏𝑖𝑙𝑡𝑦 +   𝛽!𝑅𝑒𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑛 + 𝛽!𝑆𝑜𝑢𝑡ℎ𝑒𝑟𝑛  𝑆𝑡𝑎𝑡𝑒 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑

+ 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐹𝑜𝑟𝑒𝑖𝑔𝑛  𝐵𝑜𝑟𝑛 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐴𝑓𝑟𝑖𝑐𝑎𝑛  𝐴𝑚𝑒𝑟𝑖𝑐𝑎𝑛 + 𝜀 

 

In this equation, 𝛽!  represents the effect of G.I. Bill eligibility on the number of postsecondary 

degrees. I will estimate this first stage equation separately for each measure of eligibility. I 

expect that 𝛽!will be significant and positive, since the G.I. Bill greatly expanded access to 

higher education by providing generous benefits to returning veterans. I expect the coefficient for 

the control variable for Republican Party to be significant and negative, due to the fact that 

higher levels of education (additional degrees) are associated with more liberal Representatives 

through the mid 1970’s (Tetlock 1983).  

 The second stage equation will then use predicted numbers of postsecondary degrees in 

order to predict members’ absolute values of DW-NOMINATE scores. The second stage 

regression will be:  

 

𝐷𝑊  𝑠𝑐𝑜𝑟𝑒 =   𝛽! +   𝛽!𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑  𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑃𝑜𝑠𝑡𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦  𝐷𝑒𝑔𝑟𝑒𝑒𝑠   +   𝛽!𝑅𝑒𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑛 + 𝛽!𝑆𝑜𝑢𝑡ℎ𝑒𝑟𝑛  𝑆𝑡𝑎𝑡𝑒

+ 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐹𝑜𝑟𝑒𝑖𝑔𝑛  𝐵𝑜𝑟𝑛 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐴𝑓𝑟𝑖𝑐𝑎𝑛  𝐴𝑚𝑒𝑟𝑖𝑐𝑎𝑛 +   𝜀 



 

in which 𝛽! represents the effect of one additional predicted postsecondary degree on the 

absolute value of a member’s DW-NOMINATE score, and 𝛽!  represents the effect of being a 

Republican on the absolute value of a member’s DW-NOMINATE score. I expect the coefficient 

on predicted number of postsecondary degrees to be significant and positive, since my 

hypothesis is that more education leads to more consistent political opinions. I also expect the 

coefficient on Republican Party to be significant and positive, since I expect that, controlling for 

education, Republicans may be beginning their shift to the right at this time.  

 For the second set of 2SLS equations, I will be including an interaction term in order to 

determine if the effect of education varies with political party. This equation will test hypothesis 

C. The first stage regression will be  

 

𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑝𝑜𝑠𝑡𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦  𝑑𝑒𝑔𝑟𝑒𝑒𝑠

=   𝛽! +   𝛽!𝐸𝑙𝑖𝑔𝑖𝑏𝑖𝑙𝑡𝑦 +   𝛽!𝑅𝑒𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑛 + 𝛽!𝐸𝑙𝑖𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦𝑥  𝑅𝑒𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑛 + 𝛽!𝑆𝑜𝑢𝑡ℎ𝑒𝑟𝑛  𝑆𝑡𝑎𝑡𝑒

+ 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐹𝑜𝑟𝑒𝑖𝑔𝑛  𝐵𝑜𝑟𝑛 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐴𝑓𝑟𝑖𝑐𝑎𝑛  𝐴𝑚𝑒𝑟𝑖𝑐𝑎𝑛 +   𝜀 

 

 in which 𝛽!  represents the effect of G.I. Bill eligibility on educational attainment when the 

member is a Democrat, and 𝛽! is the effect of being a Republican on educational attainment 

when the member is not eligible for G.I. Bill benefits. 𝛽! measures the additional effect of G.I. 

Bill eligibility on educational attainment when the member is a Republican. I once again expect 

𝛽!  to be significant and positive and 𝛽! to be significant and negative. I have no expectation for 

𝛽!.  

 



 The second stage regression equation is the following: 

 

𝐷𝑊  𝑠𝑐𝑜𝑟𝑒 =   𝛽! +   𝛽!𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑  𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛   +   𝛽!𝑅𝑒𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑛 + 𝛽!𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑  𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛  𝑥  𝑅𝑒𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑛

+ 𝛽!𝑆𝑜𝑢𝑡ℎ𝑒𝑟𝑛  𝑆𝑡𝑎𝑡𝑒 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 + 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐹𝑜𝑟𝑒𝑖𝑔𝑛  𝐵𝑜𝑟𝑛

+ 𝛽!𝑃𝑒𝑟𝑐𝑒𝑛𝑡  𝐴𝑓𝑟𝑖𝑐𝑎𝑛  𝐴𝑚𝑒𝑟𝑖𝑐𝑎𝑛 +   𝜀 

 

in which 𝛽!is the effect of one more predicted postsecondary degree on a member’s DW-

NOMINATE score, given that the person is a Democrat. 𝛽! is the effect of being a Republican 

on the member’s DW-NOMINATE score, given that the member has no postsecondary degrees. 

𝛽! is the coefficient for the interaction term, representing the marginal effect of attaining one 

more predicted postsecondary degree when the member is a Republican. I expect the coefficient 

on predicted education to be significant and positive, since if hypothesis B is correct, more 

education leads to more consistent and ideological opinions. I expect 𝛽! to be significant and 

positive, since it is possible that Republicans have become increasingly ideologically extreme. 

Finally, if hypothesis C is correct, the value of 𝛽! will be significant and positive since 

Republicans will be more polarized by the completion of more postsecondary degrees.  

 

Results 

  

 Table 17 reports the OLS estimates for the 89th Congress, with number of postsecondary 

degrees as the dependent variable and absolute value of DW-NOMINATE score as the 

independent variable. In the House, the variable for number of postsecondary degrees is not 

significant in any of the regressions. However, the OLS regressions for the 89th Senate do yield 



significant results. In the regression without controls, the coefficient for number of 

postsecondary degrees is 0.07 and is significant at the 5% level. This indicates that the 

completion of one more postsecondary degree increases the absolute value of a member’s DW-

NOMINATE score by 0.07. The addition of controls leads the coefficient on number of 

postsecondary degrees to decrease to 0.06, although it retains its significance at the 10% level.   

A regression including an interaction between number of postsecondary degrees and 

political party was then run in order to test if the effect of education varies with party. The 

coefficient on number of postsecondary degrees is 0.11 and is significant at the 1% level without 

controls, and is 0.09 and significant at the 1% level with controls. Additionally, the coefficient 

on the interaction term is  -0.12 in both equations, and is significant at the 5% level in the 

equation without controls and significant at the 10% level in the equation with controls. These 

results indicate that the completion of one more postsecondary degree leads a Democratic 

Senator’s DW-NOMINATE score to be 0.09 – 0.11 more extreme. However, the addition of the 

interaction coefficient to the coefficient for number of postsecondary degrees eliminates this 

effect for Republican senators. This indicates that more higher education has a polarizing effect 

on Democrats in the 89th Senate, while there is no effect on Republicans. 

The marginal effect of additional postsecondary degrees for Republicans can be seen in 

Figure 3. This figure confirms that there is no effect of additional postsecondary degrees on 

ideological extremism for Republican senators, at any level of education. Additionally, the 

divergent effect between the parties is further demonstrated in Figure 4, which was constructed 

by overlaying linear fit prediction lines on top of scatter plots of Senators in the 89th Congress, 

by political party. Number of postsecondary degrees is on the x-axis and absolute value of a 

senator’s DW-NOMINATE score is on the y-axis. The prediction lines do not include controls.  



While these results are suggestive, OLS regressions cannot account for issues of 

endogeneity. Regression coefficients may be biased due to nonrandom self-selection. For 

example, the OLS regressions indicate that there is no effect of education on Republicans, which 

is the opposite of what was hypothesized. It is possible that highly ideological Republicans chose 

not to complete additional postsecondary degrees. This could be the case due to the ideology’s 

focus on small businesses and entrepreneurship, which are career fields that often do not require 

the completion of a postsecondary degree. Similarly, it is possible that more liberal individuals 

simply chose to complete more years of education. It is possible that the ideology’s emphasis on 

education leads more liberal individuals to put more importance on acquiring more degrees. 

Additionally, it could be the case that liberals tend to live in parts of the country that place a 

greater emphasis on education. In order to account for the possible endogeneity of educational 

choices to ideological preferences, a series of IV regressions were run using G.I. Bill eligibility 

as an instrument for educational levels.  

 The results of the 2SLS regressions using the first instrument, which requires that the 

member served at least 90 days in World War II, can be seen in Tables 18-21. Three regressions 

were run: one without controls, one with controls, and one including an interaction term between 

predicted number of postsecondary degrees and political party. The results of the 2SLS 

regressions using the second instrument, which requires at least 90 days of service and that the 

member be 25 years of age or younger at the time of service, can be seen in Tables 22-25. Once 

again, a regression was run without controls, with controls, and with the inclusion of an 

interaction term between political party and predicted number of postsecondary degrees.  

In order to test the strength of eligibility as an instrument, F-tests were performed in the 

first stage regressions. The F statistic tests the extent to which the instrument is correlated with 



the endogenous independent variable. It is necessary that there be a high level of correlation for 

the 2SLS design to be dependable. An F statistic greater than ten indicates that an instrument is 

very strong (Staiger 1997). The F statistics reporting on the relationship between eligibility and 

number of postsecondary degrees are all above ten for the first instrument. However, the F 

statistic often hovers around or falls below ten for the second instrument. It is possible that the 

second instrument, which requires that the member have served at least 90 days and have been 

25 years of age or younger at the time of service, may be too strict. Because so few members met 

this criterion for G.I. eligibility, this instrument may fail to pick up a connection between 

eligibility and number of postsecondary degrees.  

For regressions including the interaction term between political party and number of 

postsecondary degrees, Shea’s Adjusted Partial R-squared is reported in place of an F-test. This 

is a better predictor of correlation, as Shea’s Partial Adjusted R-squared makes an adjustment for 

degrees of freedom as more instruments are added to the model. Across the first stage 

regressions, this statistic takes on the values of 0.01 to 0.04.   

The second stage results can be seen in Tables 19, 21, 23, and 25. The variable for 

number of postsecondary degrees consistently fails to be statistically significant, across models 

with and without interaction terms. These findings indicate that, after addressing the possible 

endogeneity of educational levels to ideological extremism, the predicted number of 

postsecondary degrees does not have a significant effect on the absolute value of a member’s 

DW-NOMINATE score.  

Additionally, Tables 26 and 27 report reduced form results showing that eligibility is not 

directly associated with ideological extremism. These tables report estimates from OLS 

regressions with the eligibility instruments as the independent variables and the absolute value of 



a member’s DW-NOMINATE score as the dependent variables. These regressions were run for 

each chamber in the 89th Congress. None of the coefficients on eligibility were significant.  

The 2SLS results seem to indicate that there is no relationship between number of 

postsecondary degrees and ideological extremism.  While eligibility based on 90 days of service 

proved to be a strong instrument, the coefficients on number of postsecondary degrees are not 

significant in any of the second stage regressions.  

However, it is not clear that the 2SLS results are in fact preferable to the OLS results 

reported in Table 17. In order to determine if an IV regression is preferable to a traditional OLS 

design, it is necessary to perform tests of endogeneity. Endogeneity tests indicate whether the 

presumably endogenous variable is in fact endogenous by testing whether there is a significant 

difference in the coefficients for the presumably endogenous independent variable between OLS 

and 2SLS specifications. To reject the null hypothesis that the supposedly endogenous variable is 

exogenous, it is necessary that the endogeneity test have a p-value below 0.10. All of the 

endogeneity tests for the 2SLS regressions reported in Tables 18-25 have p-values considerably 

above 0.10. These tests suggest that the null hypothesis that education is exogenous to ideology 

cannot be rejected. These results further suggest that the OLS model is preferable to the 2SLS 

model, given the greater efficiency of OLS.  

  According to the OLS regressions, when Democratic Senators in the 89th Congress 

complete one more postsecondary degree, their DW-NOMINATE score becomes somewhere 

between 0.09 – 0.11 more extreme, conditional on whether covariates are included. However, 

Republican Senators do not experience this polarizing effect of education. These OLS inferences 

suggest that Hypothesis B, which states that the absolute value of a member’s DW-NOMINATE 

score will be further away from zero with the completion of additional postsecondary degrees, is 



only true when the senator is a Democrat. These inferences also suggest that Hypothesis C, 

which states that education will have a more polarizing effect on Republicans, is false.  

In order to illustrate the magnitude of the polarizing effect of education on Senate 

Democrats in the 89th Congress, it is useful to consider a relatively moderate Democratic senator 

with no postsecondary degrees, and a polarized Democratic senator with many postsecondary 

degrees. An example of a more moderate Democratic senator with no postsecondary degrees is 

Senator Patrick V. McNamara. A senator from Michigan, Patrick McNamara attended public 

high school before transferring to the Fore River Apprentice School in Quincy, Massachusetts to 

study pipefitting. With zero postsecondary degrees and a DW-NOMINATE score of -0.58, 

Senator McNamara pursued a combination of bipartisan issues, such as nursing home reform, as 

well as more traditionally Democratic goals such as Medicare (Kiger).  

In contrast, a possible example of the polarizing effect of higher education is Senator 

Paul H. Douglas (D-IL). According to the Biographical Directory of the United States Congress, 

Senator Douglas graduated from Bowdoin College and Columbia University. In addition to his 

undergraduate degree, he also completed an M.A. and a Ph.D. Before entering Congress, 

Douglas became a college professor of economics and international relations.  

In the 89th Congress, Senator Douglas had a DW-NOMINATE score of -0.90, one of the 

most liberal scores in that Senate. He was a staunch supporter of civil rights legislation, such as 

the Civil Rights Act of 1964. Douglas reportedly “made it a major mission of his life as a 

senator, to get civil rights legislation through a Senate which, for seventy years before he came, 

buried anything to do with civil rights” (Keohane 2003). Additionally, Douglas was an “an 

ardent conservationist,” leading “the fight in Congress to save the Indiana Dunes from the 

marauding bulldozers of steel companies” (Keohane 2003). As these policy positions and his 



high DW-NOMINATE score indicate, Senator Douglas held a very consistent and ideological 

worldview. It is likely that his many years of schooling exposed him to large amounts of 

information. It is possible that his opinions became more ideologically consistent with the 

completion of additional degrees due to the elimination of inconsistent information that would 

otherwise have pulled him towards the ideological center. 

The OLS model with the interaction term explains nearly all of the difference between 

the scores of Senator McNamara and Senator Douglas. The predicted effect of an additional 

three postsecondary degrees in the model with controls is an additional .27 points in liberalism 

for Democratic senators. The difference between the scores of Senator McNamara and Senator 

Douglas is .32.  

 

Robustness 

 

In small n datasets it is possible that a few high leverage points are disproportionately 

affecting the regression coefficients. An observation is said to have high leverage when it has an 

extreme value on the independent variable.  The inclusion of such an observation could change 

the fit of the regression line, leading to incorrectly estimated coefficients. Figure 5 displays the 

leverage of observations in the 89th Senate.  

The point with the highest leverage in the top right corner of the graph is Senator Wayne 

Lyman Morse. According to the Biographical Directory of the United States Congress, Senator 

Morse (D-OR) “graduated from the University of Wisconsin at Madison in 1923, and received a 

graduate degree from that institution in 1924; graduated from the law department of the 

University of Minnesota at Minneapolis in 1928, and from the law school at Columbia 



University, N.Y. in 1932.” Morse would go on to teach at the universities of Wisconsin, 

Minnesota, and Oregon. He is the only Senator in the 89th Congress with 4 postsecondary 

degrees. Senator Morse was as polarized as he was educated; his DW-NOMINATE score of -

0.974 made him the most extreme Democrat in the 89th Senate. As a result, Morse’s inclusion in 

the regressions may bias the data.  

In order to test the robustness of my results, regressions were run excluding Senator 

Morse. The results can be seen in Tables 28-32. In the OLS regression without controls, the 

effect of number of postsecondary degrees on the absolute value of a member’s DW-

NOMINATE is 0.05, and the coefficient is significant at the 10% level. This is a 0.02 decrease 

from the regression including Senator Morse. The addition of control variables into the 

regression leads the coefficient on number of degrees to lose its significance. But in the OLS 

regression including an interaction between political party and number of postsecondary degrees, 

the coefficient on number of degrees is significant at the 5% level with a value of 0.08. This is a 

0.01 decrease from the OLS regression that included Senator Morse. Additionally, the exclusion 

of Senator Morse leads the interaction term to become insignificant. This result indicates that 

there is no longer a significant difference in the effect by party. Finally, in the regression 

including the interaction term and controls, the coefficient on number of postsecondary degrees 

is 0.07. This is a 0.02 decrease from the regression including Senator Morse. The interaction 

term is also insignificant in this model.  

The marginal effect of one more postsecondary degree for Republican senators when 

Senator Morse is excluded can be seen in Figure 6. This figure confirms that there continues to 

be no effect of additional postsecondary degrees on ideological extremism for Republican 

senators, at any level of education. The divergent effect between the parties is represented in 



Figure 7, which was constructed by overlaying linear fit prediction lines on top of scatter plots of 

senators in the 89th Congress, by political party, excluding Senator Morse. Number of 

postsecondary degrees is on the x-axis and absolute value of a senator’s DW-NOMINATE score 

is on the y-axis. The prediction lines do not include controls.  

These results suggest that the OLS results for Democratic Senators from Table 17 were 

not being unduly influenced by the presence of Senator Morse. Even after excluding him from 

the regressions, holding more postsecondary degrees is still associated with higher levels of 

ideological extremism among Democratic senators, and with no effect for Republican senators. 

The 2SLS regressions excluding Senator Morse are reported in Tables 29-32. Table 30, 

which shows the second stage result for the 89th Senate using the first instrument, reveals that the 

coefficient for number of postsecondary degrees is significant at the 10% level in the regression 

including the interaction term. The coefficient indicates that the completion of one more 

postsecondary degree leads a Democratic senator to be 0.13 more ideologically extreme in 

comparison to a Republican senator.  This finding further suggests that education may have had a 

polarizing effect on Democratic senators in the 89th Congress. However, the exogeneity of 

education to ideological extremism cannot be rejected in the models excluding Senator Morse, 

again suggesting that the OLS estimates are preferable.  

 

Conclusion 

 

These results have important implications for understanding the relationship between 

education, ideological extremism and political polarization.  While the F statistics show 

eligibility to be a very strong instrument for educational levels of members of the 89th Congress, 



tests of endogeneity fail to reject the hypothesis that education is exogenous to ideological 

extremism in this Congress. As a result, a traditional OLS regression is probably a better model 

for understanding the relationship between number of postsecondary degrees and the absolute 

value of DW-NOMINATE scores in the 89th Congress.  

The OLS results in Table 17 reveal that when a Democratic Senator in the 89th Congress 

completes one more postsecondary degree, his DW-NOMINATE score is between 0.09 – 0.11 

more extreme, conditional on whether covariates are included. There is no effect of education on 

ideological extremism for Republican Senators, or for members of the House of Representatives 

in the 89th Congress. 

Table 4 shows that the effect of education on ideological extremism among Democratic 

senators is no longer present by the 112th Congress. Although it is possible that the polarizing 

effect of education could have dissipated by 2011, it could also be the case that there is simply 

too little variation in education in the 112th Congress to pick up an effect. In the 112th Congress 

88% of Representatives and 92% of Senators held either one or two postsecondary degrees. In 

order to test for the effect of additional postsecondary degrees, it is necessary that there be 

sufficient variation in the number of postsecondary degrees. This is not the case in the 112th 

Congress, and as a result the relationship between education and modern political polarization 

may be very difficult to determine.  

Overall, these results are suggestive of a relationship between higher education and 

ideological extremism, but more data is needed. Future research on this question should focus on 

identifying additional exogenous predictors of educational levels, and adding additional 

Congresses to the analysis.  



Figure 1.  

	  

	  
 



Figure 2. 

  
  



Figure 3. 89th Senate  
 
 

 
 
Figure 3 demonstrates the marginal effect of one more postsecondary degree on the absolute 
value of a Republican senator’s DW-NOMINATE score, including controls. 



Figure 4. 89th Senate	  
 

	  
	  
Higher education has a polarizing effect on Democrats in the 89th Senate, while there is no effect 
on Republicans. The prediction lines do not include controls.   



Figure 5. 89th Senate 

  
 
Figure 4 displays the leverage of observations in the 89th Senate. The point with the highest 
leverage in the top right corner of the graph is Senator Wayne Lyman Morse.   



Figure 6. A Replication of Figure 3, Excluding Senator Morse 
 
  

 
 
Figure 6 demonstrates the marginal effect of one more postsecondary degree on the absolute 
value of a Republican senator’s DW-NOMINATE score, including controls and excluding 
Senator Morse.  



Figure 7. A Replication of Figure 2, Excluding Senator Morse 
 

	   	  



 
 
Table 1. Summary Statistics for the 112th Congress  

	  	   112th House  

Variables  Observations Mean Std. Dev. Min Max 

Number of Degrees 442 1.78 0.68 0 4 

DW-NOMINATE Score 438 0.19 0.56 -0.78 1.29 

Absolute Value of DW-NOMINATE Score 438 0.55 0.21 0.05 1.29 

Republican 442 0.55 0.50 0 1 

Percent Unemployed 437 0.07 0.02 0.02 0.14 

Percent African American 437 0.14 0.15 0.01 0.71 

Percent Foreign Born 433 0.13 0.11 0.01 0.65 

Southern State 442 0.35 0.48 0 1 

  112th Senate 

Number of Degrees 101 1.84 0.56 0 3 

DW-NOMINATE Score 101 0.42 0.46 -0.64 1 

Absolute Value of DW-NOMINATE Score 101 0.42 0.18 0.01 1 

Republican 102 0.47 0.50 0 1 
Percent Unemployed 102 0.06 0.01 0.02 0.08 
Percent African American 102 0.11 0.10 0.01 0.38 
Percent Foreign Born 102 0.09 0.06 0.01 0.28 
Southern State 102 0.31 0.47 0 1 
	   	   	   	   	   	  
 

 

 
Table 2. T-test of Absolute Value of DW-NOMINATE score for Representatives above and below the mean education level in 
the 112th House 
     
112h House N Mean Std. Err. [95% Conf. Int] 
     
Below Mean  148 0.56 0.02 0.53       0.60 

Above Mean 290 0.54 0.01    0.52       0.57 
 
Difference  
 
P-value 

 
 
   

 
            0.02 
 
            0.30 

 
       0.01  

       
0.53       0.57 

 
 

 

 

 

 



Table 3. T-test of Absolute Value of DW-NOMINATE score for Senators above and below the mean education level in the 112th 
Senate 
     
112h Senate N Mean Std. Err. [95% Conf. Int] 
     
Below Mean  23 0.39 0.04 0.31       0.47 

Above Mean 78 0.43 0.02    0.39       0.47 
 
Difference  
 
P-value 

 
 
   

 
           -0.04 
 
            0.35 

 
       0.04  

       
   -0.12       0.04 

 
 

 

 

Table 4. OLS Regression: The Effect of Number of Postsecondary Degrees on the Absolute Value of the DW-NOMINATE Score 
of Representatives in the 112th Congress  

         

  112th House 112th Senate 
                  
Number of Degrees -0.02 0.01 0.00 0.00 0.03 0.03 0.01 0.01 
 (0.02) (0.01) (0.02) (0.02) (0.03) (0.03) (0.04) (0.04) 
Republican  0.30*** 0.25*** 0.27***  0.12*** 0.01 0.02 
  (0.02) (0.04) (0.04)  (0.04) (0.14) (0.14) 
Degree/Republican 
Interaction   0.02 0.02   0.06 0.05 
   (0.02) (0.02)   (0.07) (0.07) 
Southern State  -0.02  -0.02  0.06  0.06 
  (0.02)  (0.02)  (0.06)  (0.07) 
Percent Unemployed  -0.29  -0.28  0.69  0.69 
  (0.53)  (0.53)  (1.43)  (1.44) 
Percent African 
American  0.02  0.02  -0.23  -0.22 
  (0.06)  (0.06)  (0.29)  (0.30) 
Percent Foreign Born  0.13  0.13  0.35  0.33 
  (0.08)  (0.08)  (0.27)  (0.26) 
Constant 0.59*** 0.37*** 0.39*** 0.39*** 0.36*** 0.25** 0.36*** 0.28*** 
 (0.03) (0.04) (0.03) (0.05) (0.06) (0.10) (0.07) (0.09) 
         
Observations 438 430 438 430 101 101 101 101 
R-squared 0.01 0.45 0.45 0.45 0.01 0.13 0.11 0.14 
Robust standard errors in 
parentheses         
*** p<0.01, ** p<0.05,  
* p<0.1         
 
 
 

 



Table 5. G.I. Bill Eligibility in the 89th Congress 

89th Congress House  Senate 
   
   
Completed At Least 90 
Days of Service 
 

231 39 

Completed At Least 90 
Days of Service and 25 
Years of Age or Younger 

137 14 

   
 

 

Table 6. Summary Statistics for the 89th Congress  

  89th House  

Variables  Observations Mean Std. Dev. Min Max 

Number of Degrees 441 1.53 0.71 0 3 

DW-NOMINATE Score 441 -0.1 0.3 -0.72 1.2 

Absolute Value of DW-NOMINATE Score 441 0.27 0.16 0 1.2 

Republican 436 0.32 0.47 0 1 
Percent Unemployed 434 0.02 0.01 0.01 0.06 
Percent African American 434 0.11 0.14 0.00 0.87 
Percent Foreign Born 434 0.05 0.05 0.00 0.29 
Southern State 441 0.31 0.46 0 1 
  89th Senate 

Number of Degrees 102 1.57 0.74 0 4 

DW-NOMINATE Score 102 -0.1 0.36 -0.97 0.72 

Absolute Value of DW-NOMINATE Score 102 0.32 0.19 0 0.97 

Republican 102 0.32 0.47 0 1 
Percent Unemployed 100 0.06 0.14 0.00 0.90 
Percent African American 100 0.30 0.56 0.00 3.17 
Percent Foreign Born 100 0.20 0.60 0.00 3.62 
Southern State 102 0.32 0.47 0 1 

      
 

  



Table 7. T-test of Number of Degrees by Eligibility (At Least 90 Days of Service) in the 89th House 

     
89th House N Mean Std. Err. [95% Conf. Int] 
     
Not Eligible for G.I. Bill Benefits 
  

209 1.40 0.05 1.30       1.50 

Eligible for G.I. Bill Benefits  231 1.65 0.05     1.57        1.74 
 
Difference  

 
 
   

 
           -0.27 

 
        0.07  

 
-0.39       -0.13 

 
P-value              0.00   

  

 

Table 8. T-test of Number of Degrees by Eligibility (At Least 90 Days of Service) in the 89th Senate 

     
89th Senate N Mean Std. Err. [95% Conf. Int] 
     
Not Eligible for G.I. Bill Benefits 
  

63 1.40 0.11 1.18       1.62 

Eligible for G.I. Bill Benefits  39 1.95 0.07    1.80       2.10 

 
Difference  

 
   

 
           -0.55 
 

 
        0.15  

 
-0.85       -0.25 

P-value              0.00   
 

 

Table 9. T-test of Number of Degrees by Eligibility (At Least 90 Days of Service and 25 or Younger) in the 89th House 
     
89th House N Mean Std. Err. [95% Conf. Int] 
     
Not Eligible for G.I. Bill Benefits 
  

304 1.46 0.04 1.38       1.54 

Eligible for G.I. Bill Benefits  137 1.69 0.05    1.59       1.80 
 
Difference  

 
 
   

 
           -0.23 

 
        0.07  

 
-0.38       -0.09 

 
P-value              0.00   

  

  



Table 10. T-test of Number of Degrees by Eligibility (At Least 90 Days of Service and 25 or Younger) in the 89th Senate 
     
89th Senate N Mean Std. Err. [95% Conf. Int] 
     
Not Eligible for G.I. Bill Benefits 
  

88 1.56 0.09 1.38       1.73 

Eligible for G.I. Bill Benefits  14 1.93 0.07    1.77       2.08 

 
Difference  

 
   

 
           -0.37 
 

 
        0.22  

 
-0.82       0.07 

P-value              0.10   
 

 

Table 11. T-test of Absolute value of DW-NOMINATE Scores by Eligibility (At Least 90 Days of Service) in the 89th House 
     
89th House N Mean Std. Err. [95% Conf. Int] 
     
Not Eligible for G.I. Bill Benefits 
  

209 0.28 0.01 0.26       0.31 

Eligible for G.I. Bill Benefits  231 0.26 0.01     0.24       0.28 
 
Difference  

 
 
   

 
            0.02 

 
        0.02  

 
-0.01       -0.05 

 
P-value              0.15   

  

 

Table 12. T-test of Absolute value of DW-NOMINATE Scores by Eligibility (At Least 90 Days of Service) in the 89th Senate 
     
89th Senate N Mean Std. Err. [95% Conf. Int] 
     
Not Eligible for G.I. Bill Benefits 
  

63 0.31 0.03 0.26       0.36 

Eligible for G.I. Bill Benefits  39 0.34 0.03    0.28       0.40 

 
Difference  

 
   

 
           -0.02 
 

 
        0.04  

 
-0.10       0.06 

P-value              0.57   
 

 

 

 

 

 

  



Table 13. T-test of Absolute value of DW-NOMINATE Scores by Eligibility (At Least 90 Days of Service and 25 or Younger) in 
the 89th House 
     
89th House N Mean Std. Err. [95% Conf. Int] 
     
Not Eligible for G.I. Bill Benefits 
  

304 0.27 0.01 0.25       0.30 

Eligible for G.I. Bill Benefits  137 0.27 0.01     0.25       0.30 
 
Difference  

 
 
   

 
          - 0.00 

 
        0.02  

 
-0.03        0.03 

 
P-value              0.85   

  

 

Table 14. T-test of Absolute value of DW-NOMINATE Scores by Eligibility (At Least 90 Days of Service and 25 or Younger) in 
the 89th Senate 
     
89th Senate N Mean Std. Err. [95% Conf. Int] 
     
Not Eligible for G.I. Bill Benefits 
  

88 0.32 0.02 0.28       0.36 

Eligible for G.I. Bill Benefits  14 0.35 0.03    0.29       0.42 

 
Difference  

 
   

 
           -0.03 
 

 
        0.06  

 
-0.14       0.08 

P-value              0.54   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 15. T-test of Absolute Value of DW-NOMINATE score by being above and below the mean education level in the 89th 
House 
 
     
89th House N Mean Std. Err. [95% Conf. Int] 
     
Below Mean  188 0.27 0.01 0.25       0.28 

Above Mean 253 0.28 0.01    0.26       0.30 
 
Difference  
 
P-value 

 
 
   

 
           -0.01 
 
            0.42 

 
       0.02  

       
-0.04       0.02 

 
 

 

 
Table 16. T-test of Absolute Value of DW-NOMINATE score by being above and below the mean education level in the 89th 
Senate 
 
     
89th House N Mean Std. Err. [95% Conf. Int] 
     
Below Mean 
  

36 0.29 0.03 0.23       0.35 

Above Mean  66 0.34 0.02    0.30       0.40 

 
Difference  
 
P-value 

 
   

 
          -0.06 
 
           0.16             

 
        0.04  

 
-0.14       0.02 

  



Table 17. OLS Regression: The Effect of Number of Postsecondary Degrees on the Absolute Value of the DW-NOMINATE 
Score of Representatives in the 89th Congress 
  89th House 89th Senate 

              
Number of Degrees 0.00 -0.00 -0.00 -0.00 0.07** 0.06* 0.11*** 0.09*** 

 (0.01) (0.01) (0.01) (0.01) (0.03) (0.03) (0.04) (0.04) 
Republican  -0.05*** -0.06* -0.05  -0.02 0.18* 0.16 

  (0.02) (0.03) (0.04)  (0.04) (0.10) (0.12) 
Degree/Republican Interaction    0.01 0.00   -0.12** -0.12* 

   (0.02) (0.02)   (0.06) (0.07) 
Southern State  -0.11***  -0.11***  -0.14***  -0.13*** 

  (0.02)  (0.02)  (0.05)  (0.05) 
Percent Unemployed   4.56***  4.56***  0.45  0.36 

  (1.00)  (1.01)  (0.32)  (0.34) 
Percent African American   0.10*  0.10*  -0.02  -0.00 

  (0.06)  (0.06)  (0.09)  (0.09) 
Percent Foreign Born   0.41**  0.41**  -0.07  -0.08 

  (0.17)  (0.17)  (0.05)  (0.05) 
Constant 0.27*** 0.20*** 0.29*** 0.20*** 0.21*** 0.28*** 0.14** 0.21*** 

 (0.02) (0.03) (0.02) (0.03) (0.05) (0.05) (0.07) (0.06) 

         

Observations 441 429 436 429 102 100 102 100 

R-squared 0.00 0.26 0.02 0.26 0.08 0.19 0.13 0.24 

Robust standard errors in parentheses         

*** p<0.01, ** p<0.05, * p<0.1         
	   	   	   	   	   	   	   	   	  
	  	   	  



Table 18. First Stage Regression for IV:	  
Instrument: G.I. Bill Eligibility (90 days of Service)  
Dependent Variable: Number of Postsecondary Degrees and Number of Degrees/Republican Interaction in the 89th House 
  

89th House 

VARIABLES 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees/Republican 
Interaction 

        

Eligibility 0.26*** 0.25*** 0.22*** -0.00 
 (0.07) (0.07) (0.08) (0.01) 
Eligibility/Republican 
Interaction   0.09 

 
0.31*** 

   (0.15) (0.11) 

Republican  0.02 -0.03 1.32*** 

  (0.08) (0.12) (0.09) 

Southern State  -0.03 -0.03 -0.07 

  (0.10) (0.10) (0.05) 

Percent Unemployed  3.33 3.28 1.60 

  (5.39) (5.39) (2.93) 

Percent African American  0.36 0.35 -0.06 

  (0.30) (0.31) (0.11) 

Percent Foreign Born   0.15 0.14 -0.47 

  (0.70) (0.71) (0.35) 

Constant 1.40*** 1.29*** 1.31*** 0.03 

 (0.05) (0.13) (0.14) (0.07) 

     

Observations 440 428 428 428 

R-squared 0.03 0.04 0.04 0.79 
F statistic/ Shea’s Adjusted 
Partial R-squared 14.67*** 14.10*** 0.01 

 
0.03 

Endogeneity P-value 0.14 0.39 0.43 0.43 

Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1    

	  
	   	  



Table 19. Second Stage Regression for IV: 
Dependent Variable: Absolute Value of the DW-NOMINATE Score of Representatives in the 89th House  

	   89th House   

	  	  
   

	   	    

Number of Degrees -0.08 -0.05 0.00 

	   (0.06) (0.05) (0.06) 

Republican 	   -0.05*** -0.13 

	   	   (0.02) (0.12) 

Degree/Republican Interaction 	   0.15 

	     (0.18) 

Southern State  -0.11*** -0.12*** 

 	   (0.02) (0.02) 

Percent Unemployed 4.74*** 4.79*** 

	   	   (1.05) (1.09) 

Percent African American 0.11* 0.09 

	   	   (0.06) (0.06) 

Percent Foreign Born  0.41** 0.35* 

	   	   (0.17) (0.18) 

Constant 0.40*** 0.27*** 0.20** 

	   (0.1) (0.08) (0.09) 

	   	   	    

Observations 440 428 428 

R-squared   0.22 0.16 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 	  
	   	   	   	  
	  	  
	   	  



Table 20. First Stage Regression for IV: 
Instrument: G.I. Bill Eligibility (90 days of Service)  
Dependent Variable: Number of Postsecondary Degrees and Number of Postsecondary Degrees/Republican Interaction in the 
89th Senate 

	  
  89th Senate 
     

VARIABLES 

Number of 
Postsecondary 
Degrees 

Number of 
Postsecondary 
Degrees 

Number of 
Postsecondary 
Degrees 

Number of Postsecondary 
Degrees/Republican 
Interaction 

        

Eligibility 0.55*** 0.58*** 0.50*** 0.02 
 (0.13) (0.13) (0.16) (0.03) 
Republican  -0.44*** -0.55** 1.09*** 
  (0.15) (0.23) (0.19) 
Eligibility/Republican 
Interaction   0.27 0.60*** 
   (0.30) 0.23 
Southern State  -0.27 -0.31 -0.16 

  (0.18) (0.23) (0.12) 
Percent Unemployed  -1.25 -1.26 -1.14 

  (1.70) (1.70) (1.21) 
Percent African 
American  -0.03 0.01 0.22 

  (0.33) (0.33) (0.28) 
Percent Foreign Born   0.11 0.09 -0.05 
  (0.20) (0.22) (0.15) 
Constant 1.40*** 1.69*** 1.73*** 0.06* 
 (0.11) (0.13) (0.15) (0.04) 
     
Observations 102 100 100 100 
R-squared 0.12 0.21 0.22 0.75 
F Statistic/ Shea’s 
Adjusted Partial R-
squared 17.51*** 19.14*** 0.04 0.05 
Endogeneity  0.68 0.75 0.75 0.75 
Robust standard errors in parentheses     

*** p<0.01, ** p<0.05, * p<0.1    

	   	  



Table 21. Second Stage Regression for IV: 
Dependent Variable: Absolute Value of the DW-NOMINATE Score of Representatives in the 89th Senate  

  
89th Senate 

       

Number of Degrees 0.04 0.04 0.11 
 (0.07) (0.06) (0.09) 
Degree/Republican 
Interaction   -0.21 
   (0.16) 
Republican  -0.03 0.29 
  (0.05) (0.26) 
Southern State  -0.14*** -0.13*** 

  (0.05) (0.05) 
Percent Unemployed  0.43 0.29 

  (0.30) (0.36) 
Percent African American  -0.02 0.01 

  (0.08) (0.09) 
Percent Foreign Born   -0.07 -0.08 
  (0.05) (0.05) 
Constant 0.26** 0.32*** 0.18 
 (0.11) (0.12) (0.17) 
    
Observations 102 100 100 
R-squared 0.06 0.19 0.21 
Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   

	   	  



Table 22. First Stage Regression for IV: 
Instrument: G.I. Bill Eligibility (90 days of Service and 25 Years of Age or Younger)  
Dependent Variable: Number of Postsecondary Degrees and Number of Postsecondary Degrees/Republican Interaction in the 
89th House   

  89th House 
     

VARIABLES 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees/Republi
can Interaction 

        

Eligibility2 0.23*** 0.23*** 0.29*** -0.01 
 (0.07) (0.07) (0.09) (0.01) 
Eligibility2 Republican Interaction   -0.17 0.14 
   (0.15) (0.11) 
Republican  0.01 -0.07 1.43*** 
  (0.08) (0.10) (0.08) 
Southern State  0.00 0.01 -0.06 
  (0.10) (0.10) (0.05) 
Percent Unemployed  4.21 4.50 1.82 

  (5.38) (5.35) (2.97) 
Percent African American  0.30 0.32 -0.06 

  (0.30) (0.31) (0.11) 
Percent Foreign Born   0.08 0.10 -0.47 
  (0.72) (0.73) (0.35) 
Constant 1.46*** 1.34*** 1.31*** 0.02 
 (0.04) (0.13) (0.13) (0.07) 
     
Observations 441 429 429 429 
R-squared 0.02 0.03 0.03 0.78 
F Statistic/ Shea’s Adjusted Partial 
R-squared 11.74*** 10.82*** 0.02 -0.00 
Endogeneity   0.89 1.00 0.25 0.25 

Robust standard errors in parentheses     

*** p<0.01, ** p<0.05, * p<0.1    

	   	  



Table 23. Second Stage Regression for IV: 
Dependent Variable: Absolute Value of the DW-NOMINATE Score of Representatives in the 89th House  

  
89th House 

       

Number of Degrees 0.01 -0.00 0.05 
 (0.07) (0.06) (0.05) 
Degree/Republican 
Interaction   -0.27 
   (0.25) 
Republican  -0.05*** 0.36 
  (0.02) (0.39) 
Southern State  -0.11*** -0.13*** 

  (0.02) (0.03) 
Percent Unemployed  4.56*** 4.89*** 

  (1.03) (1.19) 
Percent African 
American  0.10* 0.07 

  (0.06) (0.06) 
Percent Foreign Born   0.41** 0.28 
  (0.17) (0.21) 
Constant 0.25** 0.20** 0.13 
 (0.10) (0.09) (0.08) 
    
Observations 441 429 429 
R-squared   0.26  

Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   

	   	  



Table 24. First Stage Regression for IV: 
Instrument: G.I. Bill Eligibility (90 days of Service and 25 Years of Age or Younger)  
Dependent Variable: Number of Postsecondary Degrees and Number of Postsecondary Degrees/Republican Interaction in the 
89th Senate 

  89th Senate  
     

VARIABLES 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees/Republican 
Interaction 

        

Eligibility2 0.37*** 0.33** 0.31** 0.01 
 (0.11) (0.13) (0.13) (0.04) 
Eligibility2 
Republican 
Interaction   0.07 0.37 
   (0.39) (0.34) 
Republican  -0.42** -0.42** 1.30*** 
  (0.17) (0.19) (0.15) 
Southern State  -0.20 -0.20 -0.05 
  (0.20) (0.21) (0.14) 
Percent Unemployed  -0.61 -0.63 -0.97 
  (2.03) (2.05) (1.38) 
Percent African 
American  -0.13 -0.12 0.13 
  (0.39) (0.40) (0.32) 
Percent Foreign Born   0.12 0.12 0.02 
  (0.20) (0.20) (0.12) 
Constant 1.56*** 1.82*** 1.82*** 0.03 
 (0.09) (0.13) (0.13) (0.04) 
     
Observations 102 100 100 100 
R-squared 0.03 0.11 0.11 0.70 
F Statistic/Shea’s 
Adjusted Partial R-
squared 10.88*** 6.52*** -0.04 -0.04 
Endogeneity  0.81 0.97 0.92 0.92 
Robust standard errors in parentheses     

*** p<0.01, ** p<0.05, * p<0.1    

	   	  



Table 25. Second Stage Regression for IV: 
Dependent Variable: Absolute Value of the DW-NOMINATE Score of Representatives in the 89th Senate 

  
89th Senate 

       

Number of Degrees 0.09 0.06 0.06 
 (0.09) (0.12) (0.13) 
Degree/Republican Interaction   0.02 
   (0.33) 
Republican  -0.02 -0.04 
  (0.07) (0.48) 
Southern State  -0.14** -0.14** 

  (0.06) (0.06) 
Percent Unemployed  0.45 0.46 

  (0.34) (0.40) 
Percent African American  -0.02 -0.02 

  (0.08) (0.09) 
Percent Foreign Born   -0.07 -0.07 
  (0.05) (0.05) 
Constant 0.18 0.27 0.28 
 (0.16) (0.23) (0.25) 
    
Observations 102 100 100 
R-squared 0.07 0.19 0.18 
Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   
  
  



Table 26. Effect of G.I. Bill Eligibility (90 days of Service) on Absolute Value of DW-NOMINATE score in the 89th Congress 
  89th House 89th Senate 

          
Eligibility -0.02 -0.01 0.02 0.02 
 (0.02) (0.01) (0.04) (0.04) 
Republican  -0.05***  -0.04 
  (0.02)  (0.04) 
Southern State  -0.11***  -0.15*** 
  (0.02)  (0.05) 
Percent Unemployed  4.58***  0.39 
  (1.11)  (0.46) 
Percent African 
American  0.09  -0.02 
  (0.06)  (0.10) 
Percent Foreign Born   0.40***  -0.07 
  (0.15)  (0.07) 
Constant 0.28*** 0.21*** 0.32*** 0.38*** 
 (0.01) (0.03) (0.02) (0.03) 
     
Observations 440 428 102 100 
R-squared 0.01 0.26 0.00 0.15 

Standard errors in parentheses    
*** p<0.01, ** p<0.05, * p<0.1    

 
 
 
 
  



Table 27. Effect of G.I. Bill Eligibility (90 days of Service and 25 Years or Younger) on Absolute Value of DW-NOMINATE 
score  
 

  89th House 89th Senate 

          
Eligibility2 0.00 -0.00 0.03 0.02 
 (0.02) (0.01) (0.06) (0.05) 
Republican  -0.05***  -0.04 
  (0.02)  (0.04) 
Southern State  -0.11***  -0.15*** 
  (0.02)  (0.05) 
Percent Unemployed  4.55***  0.41 
  (1.11)  (0.46) 
Percent African 
American  0.10  -0.03 
  (0.06)  (0.10) 
Percent Foreign Born   0.41***  -0.07 
  (0.15)  (0.07) 
Constant 0.27*** 0.20*** 0.31*** 0.38*** 
 (0.01) (0.03) (0.02) (0.03) 
     
Observations 441 429 102 100 
R-squared 0.00 0.26 0.00 0.15 
Standard errors in parentheses    
*** p<0.01, ** p<0.05, * p<0.1    
     

 
 
 
  



Table 28. OLS Regression: The Effect of Number of Postsecondary Degrees on the Absolute Value of the DW-NOMINATE 
Score of Representatives in the 89th Senate without Senator Wayne Lyman Morse 	  
     
  

89th Senate 
          
Number of Degrees 0.05* 0.04 0.08** 0.07** 
 (0.03) (0.03) (0.04) (0.03) 
Republican  -0.02 0.14 0.12 
  (0.04) (0.09) (0.11) 
Degree/Republican Interaction    -0.09 -0.10 
   (0.06) (0.07) 
Southern State  -0.13***  -0.13*** 
  (0.05)  (0.05) 
Percent Unemployed   0.43  0.37 
  (0.31)  (0.32) 
Percent African American   -0.02  -0.00 
  (0.09)  (0.09) 
Percent Foreign Born   -0.07  -0.08 
  (0.05)  (0.05) 
Constant 0.24*** 0.31*** 0.18*** 0.25*** 
 (0.05) (0.05) (0.06) (0.06) 
     
Observations 101 99 101 99 
R-squared 0.04 0.16 0.07 0.19 
Robust standard errors in parentheses     
*** p<0.01, ** p<0.05, * p<0.1     

  



Table 29. First Stage Regression for IV without Senator Wayne Lyman Morse: 
Instrument: G.I. Bill Eligibility (90 days of Service)  
Dependent Variable: Number of Postsecondary Degrees and Number of Postsecondary Degrees/Republican Interaction in the 
89th Senate 

     

  89th Senate 

     

VARIABLES 

Number of 
Postsecondary 
Degrees 
 

Number of 
Postsecondary 
Degrees 
 

Number of 
Postsecondary 
Degrees 
 

Number of 
Postsecondary 
Degrees/Republican 
Interaction  

        

Eligibility 0.59*** 0.62*** 0.56*** 0.01 
	   (0.13) (0.13) (0.14) (0.03) 
Eligibility Republican 
Interaction   0.19 0.60*** 
   (0.29) (0.23) 
Republican  -0.40*** -0.47** 1.09*** 
	    (0.15) (0.22) (0.19) 
Southern State  -0.23 -0.26 -0.16 
	    (0.18) (0.19) (0.12) 
Percent Unemployed  -1.27 -1.28 -1.14 
	    (1.68) (1.69) (1.21) 
Percent African American  -0.00 0.17 0.22 
	    (0.33) (0.33) (0.28) 
Percent Foreign Born   0.10 0.09 -0.05 
  (0.20) (0.21) (0.15) 
Constant 1.36*** 1.62*** 1.65*** 0.06* 
 (0.10) (0.12) (0.13) (0.04) 
     
Observations 101 99 99 99 
R-squared 0.15 0.23 0.24 0.75 
F Statistic/ Shea's 
Adjusted Partial R-
squared 22.09*** 23.07*** 0.08 0.07 
Endogeneity  0.88 0.78 0.54 0.54 

Robust standard errors in parentheses     

*** p<0.01, ** p<0.05, * p<0.1    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Table 30. Second Stage Regression for IV without Senator Wayne Lyman Morse 
Dependent Variable: Absolute Value of the DW-NOMINATE Score of Representatives in the 89th Senate 

    

  
89th Senate 

       

Number of Degrees 0.06 0.05 0.13* 
	   (0.06) (0.06) (0.08) 
Degree/Republican 
Interaction   -0.24 
   (0.15) 
Republican  -0.01 0.34 
	    (0.05) (0.24) 
Southern State  -0.13*** -0.13*** 
	    (0.05) (0.05) 
Percent Unemployed  0.44 0.28 
	    (0.31) (0.38) 
Percent African American  -0.02 0.02 
	    (0.08) (0.09) 
Percent Foreign Born   -0.07 -0.08 
  (0.05) (0.05) 
Constant 0.23** 0.28*** 0.14 
 (0.10) (0.10) (0.14) 
    
Observations 101 99 99 
R-squared 0.04 0.16 0.12 
Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   
 

  



Table 31. First Stage Regression for IV without Senator Wayne Lyman Morse: 
Instrument: G.I. Bill Eligibility (90 days of Service and 25 Years of Age or Younger)  
Dependent Variable: Number of Postsecondary Degrees/Republican Interaction in the 89th Senate 

  89th Senate  
     

VARIABLES 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees 

Number of 
Postsecondary 

Degrees/Republican 
Interaction  

        

Eligibility2 0.40*** 0.36*** 0.35*** 0.01 

 (0.11) (0.12) (0.12) (0.04) 
Eligibility2 Republican 
Interaction   -0.37** 1.29*** 
   (0.19) (0.15) 
Republican  -0.37** 0.02 0.37 

  (0.17) (0.38) (0.34) 
Southern State  -0.16 -0.16 -0.05 
  (0.20) (0.20) (0.14) 
Percent Unemployed  -0.59 -0.59 -0.97 
  (2.03) (2.04) (1.38) 
Percent African 
American  -0.11 -0.11 0.13 
  (0.39) (0.40) (0.32) 
Percent Foreign Born   0.11 0.11 0.02 

  (0.20) (0.20) (0.12) 
Constant 1.53*** 1.76*** 1.77*** 0.03 
 (0.09) (0.12) (0.12) (0.04) 
     
Observations 101 99 99 99 
R-squared 0.03 0.10 0.10 0.70 
F statistic/ Shea’s 
Adjusted Partial R-
squared 13.25 8.50 -0.03 -0.04 
Endogeneity  0.53 0.70 0.95 0.95 
Robust standard errors in parentheses    

*** p<0.01, ** p<0.05, * p<0.1    
 

  



Table 32. Second Stage Regression for IV without Senator Wayne Lyman Morse 
Dependent Variable: Absolute Value of the DW-NOMINATE Score of Representatives in the 89th Senate 

  
89th Senate  

    

Number of Degrees 0.10 0.08 0.08 
 (0.09) (0.10) (0.11) 
Degree/Republican 
Interaction   -0.01 
   (0.31) 
Republican  0.00 0.02 
  (0.06) (0.45) 
Southern State  -0.12** -0.12** 
  (0.06) (0.06) 
Percent Unemployed  0.47 0.46 
  (0.36) (0.41) 
Percent African American  -0.02 -0.02 
  (0.09) (0.09) 
Percent Foreign Born   -0.08 -0.08* 
  (0.05) (0.05) 
Constant 0.15 0.23 0.22 
 (0.14) (0.20) (0.21) 
    
Observations 101 99 99 
R-squared   0.13 0.14 
Robust standard errors in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   

  



Works Cited 

Adler, E. Scott.  “Congressional District Data File, 89th Congress.” University of Colorado, 

Boulder, CO. 

Angrist, Joshua and Stacey Chen. 2007. “Long-Term Consequences of Vietnam-Era 

Conscription: Schooling, Experience, and Earnings.” National Bureau of Economic 

Research.  

Baldassarri, Delia, and Andrew Gelman. 2008. “Partisans without Constraint: Political 

 Polarization Trends in American Public Opinion.” American Sociological Review 114(2). 

 408-46.  

Barber Michael and Nolan McCarty. 2013. “Causes and Consequences of Polarization.” 

 Negotiating Agreements in Politics, American Political Science Association. 19-53.  

Bishop, George. 1976. “The Effect of Education on Ideological Consistency.”  Public 

 Opinion Q 40(3): 337-348.  

Bound, John and Sarah Turner. 2002. “Going to War and Going to College: Did World War II 

 and the G.I. Bill Increase Educational Attainment for Returning Veterans?” Journal of 

 Labor Economic 20(4): 784-815.  

Elmer, Nicholas and Elizabeth Frazer. 2010. “Politics: The Education Effect.” Oxford Review 

 of Education 25(1-2): 251-273.  

The Editors of Encyclopedia Britannica. 2014. “The South.” Encyclopedia Britannica.  

Erlanger, Howard and Douglas Kelgon. 1978. “Socialization Effects of Professional 

 School: The Law School Experience and Student Orientations to Public Interest 

 Concerns.” Law & Society Review. 13(1): 11-35.  



Fiorina, Morris P. and Samuel J. Abrams. 2008. “Political Polarization in the American 

 Public.” Annual Review of Political Science.11: 563-588.   

Hirano, Shigeo, James M. Snyder Jr., Stephen Ansolabehere and John Mark Hansen. 2010. 

 “Primary Elections and Partisan Polarization in the U.S. Congress.” Quarterly Journal of 

 Political Science, 5:169-191.  

Kiger, Patrick. 2013. “Patrick V. McNamara.” AARP. 

Keohane, John. 2003. “Biography of Paul H. Douglas by John Keohane.” Austin: Bowdoin 

College Department of Economics.  

Lodge, Milton and Charles Taber. 2005. “The Automacity of Affect for Political Leaders, 

Groups, and Issues: Experimental Test of the Hot Cognition Hypothesis.” Political 

Psychology, 26(3): 455-482.  

Manning, Jennifer. 2011. Membership of the 112th Congress: A Profile. Washington D.C: 

 Congressional Research Service.   

McCarty, Nolan, Keith Poole and Howard Rosenthal. 2009. “Does Gerrymandering Cause 

 Polarization?” American Journal of Political Science. 53(3): 666-680.  

McCarty, Nolan, Keith Poole and Howard Rosenthal. 2006. Polarized America. Cambridge: The 

MIT Press.  

McCarty, Nolan, Keith Poole and Howard Rosenthal. 2013. Political Bubbles: Financial Crises 

and the Failure of American Democracy. Princeton: Princeton University Press. 

McMahon, Walter. 2009. Higher Learning, Greater Good. Baltimore: The Johns Hopkins 

University Press.  

Petersen, R. Eric. 2012. Representatives and Senators: Trends in Member Characteristics Since 

1945. Washington D.C.: The Congressional Research Service. 



Rosenthal, Howard, Christopher Hare and Keith T. Poole. 2013. “An Update on Political 

Polarization through the 112th Congress.” VoteView Blog.  

Staiger & Stock. 1997. “Instrumental Variables Regression with Weak Instruments.” 

Econometrica 65(3): 557-586. 

Tetlock, Philip E. 1983. “Cognitive style and Political Ideology.” Journal of Personality 

 and Social Psychology 45(1): 118 – 126. 

Weakliem, David. 2002. “The Effects of Education on Political Opinions: An International 

Study.” The International Journal of Public Opinion Research 13(2): 141-57. 


