
The Stickiness of Culture and Achievement in Education 

Using Historical Data to Predict Modern Achievement 

By MICHAEL J GIORDANO* 

I study the differences in interstate educational outcomes using a 

cross-sectional model of modern reading scores based on historical 

sources from the late 19th century. Higher rates of literacy and a 

greater proportion of female residents in 1890 are associated with an 

upward shift in modern reading scores. Higher exam results between 

1888-1892 are associated with an upward shift in modern reading 

scores. The model explains a significant share of the variation in 

modern reading scores across state lines. 
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I. The Approach 

Understanding the persistence of educational outcomes is important because of 

the tight link between educational success and later life disparities in wages and 

health. The methodology of this study uses cultural and educational indicators to 

the task of estimating future educational achievement. This method is based on a 

cross sectional model using variables from around the year 1890 to predict relative 

progress as measured by test scores from 2009. 

Studies identifying predictors of future educational attainment have been 

performed in the past, but include some marked differences. Lutz and Goujon 

(2001), Majumder (2010), and Ferrare (2016) note the extensive evidence of 

intergenerational transmission of education, however, models of these kinds focus 

on the influence of demographics and family on future educational outcomes. 

While Lutz and Goujon (2001) come closest to this model in the attempt to study 

regional educational outcomes, their model relies on fixed demographic figures, 

and does not consider regional inertia with varying demographics. In the United 

States, however, the assumption of static regional demographics does not hold 

(Greenwood and Seshadri, 2002). 



The issue that presents itself from here is separation of familial influences on 

education. Instead, I look at this problem from a regional perspective in which the 

inertia on educational outcomes is influenced by geography and culture. 

Inertia and Stickiness Across Time: The inertia of geography can have large 

effects. Boberg-Fazlic and Sharp (2018) note that long-run social mobility for a 

geographic region can be surprisingly constant, even when accompanied by large 

structural changes. It follows due to the strong link between education and social 

mobility that if social mobility can remain fairly constant over long periods of time, 

educational outcomes may react in a similar way. 

Zimmerbauer, Riukulehto, and Suutari (2017) expand on this idea of cultural 

inertia, stating that even when a region is subject to deinstitutionalization, the 

culture and identity associated with that region endure and remain meaningful for 

inhabitants for a long time. They also find evidence of stickiness in historical 

structures, and even go as far as to argue that entrenched sociocultural distributions 

can never be completely erased from the consciousness of its inhabitants. 

 Furthermore, even when institutions are changed and policies expanding access 

to education are put in place, changes in educational achievement do not necessarily 

follow. Banerjee and Duflo (2011) note the differences in reading and math 

achievement across different nations, as well as within the same nation, that are 

associated with the same grade level. The implication from this is that educational 

achievement and educational attainment should be treated as two separate items. 

This is why I have not included data on graduation rates or pass rates and have 

focused the efforts of this study on scores. I refer to this as educational 

“achievement” or “outcomes”. 

To measure the stickiness of educational systems, therefore, a baseline score or 

ranking was needed to establish the historical educational achievement from states 

in the United States. This was found in test scores attained from the United States 

Civil Services Commission. I will expand on the history and validity of these exam 

results in the following section. 

To measure the stickiness of regional culture, cultural variables both from a direct 

and proxy position were needed for each state. I focus on historical gender 

differences both in educational attainment and in societal representation, using the 

US Census as a guide. 

History and Validity of the Civil Services Exam: The ideal baseline score or 

ranking for interstate educational achievement would be a standardized exam 

administered to a large sample of the population of each state. The issue with this 



approach, however, is that the first national assessments were held in 1969 

(National Assessment for Educational Progress, 2019). Before this time there were 

varying arrays of testing options utilized across the country. Monroe’s (1918) list 

of existing tests and standards in the year 1917 lists eighty-four standardized tests 

for elementary schools and twenty-five for high schools. On top of this, 

standardized testing was a relatively new concept in 1917. Scientific and empirical 

measures of student achievement based on standardized testing did not begin until 

the 1890s (Vinovskis, 2019). Because of this, tests administered before this time 

are criticized for their lack of objectivity, and the potential biases of the assessors 

(Gallagher, 2003).  

Tests that strove for objectivity before this time were subject to another issue: 

scale. While many credit Horace Mann’s introduction of written exams to the 

Boston Public School Committee in 1845 as the first example of standardized 

testing, these were only administered on a local scale, and other cities trying to copy 

this model ended up creating their own exams (Vinovskis, 2019 and Gallagher, 

2003). 

The model I use takes test scores from the United States Civil Services exams, 

specifically the Departmental Copyist and Clerk exams.  

The United States Civil Services exams arose from the Pendleton Act, approved 

January 16, 1883. The purpose of this act was to establish a classification system 

that fairly tested the merits of job applicants to the federal civil services (Civil 

Service Commission, 1884). While this encompassed a wide variety of departments 

and positions, two specific exams were utilized, the Clerk and Copyist 

examinations of the Departmental service. 

When considering the issues presented with standardized testing at this time, 

these exams are unique in their structure and accurate in their measurement. This is 

because they were (i) uniform in their structure, (ii) unbiased in their assessment, 

and (iii) widespread in their use. 

(i) According to pages 213-217 of the 1888 Civil Services Commission Report, 

Copyist and Clerk exams across state boundaries were controlled in time allotted, 

subject, relative weight of subject area, and difficulty of content questions. 

(ii) According to page 22 of the 1883 Civil Services Commission Report, Board 

of Examiners are given rules to follow for grading and provided with anonymous 

tests so they do not know whose papers they are marking.  

(iii) According to page 7 of the 1888 Civil Services Commission Report, one or 

more examinations were held in every state and territory, schedules of examinations 



were announced in the early part of the year, and exam schedules remained similar 

across years. 

History and Validity of the Demographic Factors: The ideal information on a 

state’s culture towards education would include in depth information on differences 

in access, preferences, and quality of education for multiple demographic 

categories. While this would be hard to obtain, especially given the time in which 

this data was pulled from, the US Census gives us two acceptable proxy variables. 

First, I made use of information on male literacy rates taken from the 1890 US 

Census. Woßmann (2003) points out that literacy rates are a minor proxy for human 

capital, but often used to measure the percentage of the population without any 

schooling. There are also benefits to using literacy as a basic measure of school 

quality. Roser and Ortiz-Ospina (2019) note that quality of education often varies, 

and schooling does not produce literacy in the same way everywhere. Literacy 

rates, therefore, can be used as a proxy for the percentage of the population 

receiving at least a basic education. 

To explain why male literacy rates were used in the place of total literacy or 

female literacy rates, we first have to look at the other proxy variable used: female 

population percentage. South (1988) states that an oversupply of men has been 

shown to have a negative association with female literacy rates and tends to 

preserve women’s traditional roles. Male literacy rates were therefore used to 

reduce correlation between regressors.  

Female population percentage is also associated with other sociocultural and 

economic factors. A higher male-female Sex Ratio has been shown to be associated 

with undesirable societal effects such as crime (Edlund, Li, Yi, and Zhang, 2013) 

and discrimination in the intra-household allocation of resources (Hazarika, Jha, 

Sarangi, 2018). 

Current cultural reverberations from past imbalances in the Sex Ratio can be 

significant. Grant, Kesternich, Steckenleiter, and Winter (2018) show an 

association between historical female sex ratios and later female representation 

among people running for political office. Alesina, Giuliana, and Nunn (2018) 

show that there are long-run cultural gender preferences that persist out of societies 

that used the plough.  

Final Note on the Characteristics: The combination of past results on the Civil 

Services Exams, male literacy rates, and female population percentages therefore 

gives us a combination of variables that capture quality of education, access to 

education, and a variety of socio-cultural factors. Furthermore, they are relevant to 



modern outcomes. There is strong evidence for the inertia of the characteristics of 

a society across long spans of time. 

II. Model 

I make use of past measures of educational quality, educational access, and socio-

cultural factors to produce a model that connects with current educational 

outcomes. 

A. Basic Elements 

I identified two sources of data pertaining to the education quality of states around 

the year 1890. The first was for information on population, demographics, and 

literacy rates separated by state. This was gathered from the US census for the year 

1890 (Census Office, 1895). The second source was a test administered across state 

lines at that time, the Civil Services exam of the United States, which was 

implemented after the Pendleton Civil Service Reform Act (47th Congress, 1883). 

The test results were obtained from the Civil Service Commission reports and 

summed over the years 1888-1892 (Civil Service Commission, 1889-1893). 

Because these test results were summed, I established a cross sectional dataset. 

Past Academic Performance: Exam results were taken from the Civil Service 

Commission reports between 1888-1892. The chief limitation of this data was 

sample size. To reduce the effects of sample size, results were combined from two 

exams, and then aggregated over a five-year period. Even with these combinations 

in place, by removing non-states1 and samples with less than 50 observations2, we 

are left with 34 states.  

These aggregate results were then used to establish a percentage variable 

reflecting the percent of those examined who received a passing grade. This passing 

grade was uniform across states, and therefore gives an accurate reflection of 

 

1
 Non-states include places that were not admitted to the union prior to 1888, the first year of the exam samples. This list 

includes Hawaii, Alaska, Arizona, New Mexico, Oklahoma, Utah, Wyoming, Idaho, Washington, Montana, South Dakota, 

North Dakota, and the District of Columbia. This was not done to influence the model in any way, rather, assessing the 

educational systems of non-states adds a level of uncertainty to the validity of the results. Similar results can be found using 

other restrictions. 

2
 This number was used to balance the desire to have a wide variety of states represented while also maintaining validity 

in the measure of test scores. This eliminates Colorado, Nevada, Oregon, Rhode Island,  Similar results for this model can 

be shown when choosing other sample sizes.  



equivalent achievement on an equivalent test. Table 1 shows the number of 

observations by state followed by the percentage of those who received a passing 

grade. 

The two tests that were singled out for observation were the Clerk and Copyist 

exams. This was for uniformity. The Copyist exam contained four sections, three 

of which were related to literacy and the fourth related to arithmetic. The Clerk 

exam expanded on this by adding an additional two sections also related to literacy.3 

Adding observations from additional exams was considered, however, this idea was 

eliminated upon consideration of the weights and variety of the other exams.4 

Past Demographic Data- The Census information on population and 

demographics was taken from Volume 1 Part 1 of the 1890 Census. This details the 

number of inhabitants by state in aggregate, as well as broken down into multiple 

categories. The aggregate population serves as a baseline from which all other 

demographics are measured. States then are assigned percentage values based on 

the proportion of a demographic category to the population of the state. I 

established the percentage of total residents whose gender was marked female as 

seen in Table 1. 

Past Educational Attainment and Equity- To establish a state-level gauge on the 

percentage of the population with access to a basic education and cultural factors 

that influence education, I sought evidence of a disparity of human capital 

accumulation. This was established using information on literacy and population. 

The literacy information, including its demographic breakdowns were taken from 

Volume 1 Part 2 of the 1890 Census. From here, states are assigned percentage 

values based on the proportion of the male population who are literate, defined as 

someone who can both read and write. 

Current Academic Performance- As a measure of current academic performance 

at the state level, I used test scores obtained from the 2009 National Assessment of 

Educational Progress (Department of Education, 2009). This provided scores on 

reading levels for 8th grade students in 2009. 

 

 

3
 See Appendix A. This information is pulled from the 1890 Civil Service Commission Report, Pages 190-193. 

4
 Four exam categories, Departmental, Customs Service, Postal Service, and Railway Mail were available. A Clerk in the 

Departmental service had exam results weighted towards literacy related questions, but the other three departments had their 

own established weights and question types. Most notably is the inclusion of questions on geography, which were included 

in these three other Clerk exams at high weights. Another issue arises from including exam results for other jobs within the 

Departmental Service, as these were often curated specifically towards a job. 



Table 1-Historical Variable Breakdown by State 

 
State # Examined % Passed % Population 

Female 

% Male Literate 

Alabama 331 47.4 49.93 72.75 

Arkansas 208 55.7 48.07 83.30 

California 106 74.5 42.05 92.47 

Connecticut 143 76.2 50.48 95.87 

Delaware 81 70.4 49.21 89.16 

Florida 90 78.9 48.40 82.03 

Georgia 289 53.2 49.93 73.37 

Illinois 619 67.2 48.45 96.42 

Indiana 686 67.8 48.98 95.57 

Iowa 280 68.6 47.98 97.57 

Kansas 351 75.5 47.29 97.35 

Kentucky 409 58.2 49.27 84.93 

Louisiana 252 55.2 49.99 69.09 

Maine 133 84.2 49.69 95.20 

Maryland 626 68.7 50.52 88.45 

Massachusetts 344 78.8 51.41 95.64 

Michigan 472 72.5 47.85 95.28 

Minnesota 158 77.2 46.58 96.26 

Mississippi 303 48.8 49.62 73.71 

Missouri 568 68.0 48.29 93.75 

Nebraska 156 73.7 45.90 97.94 

New Hampshire 68 73.5 50.45 93.75 

New Jersey 279 77.4 50.11 95.08 

New York 1283 69.7 50.36 95.81 

North Carolina 336 59.8 50.60 76.91 

Ohio 1052 75.1 49.46 96.23 

Pennsylvania 1298 74.2 49.29 94.94 

South Carolina 315 60.3 50.28 70.80 

Tennessee 409 52.3 49.55 82.51 

Texas 319 62.4 47.54 87.04 

Vermont 79 79.7 49.06 93.95 

Virginia 745 67.1 50.22 78.52 

West Virginia 261 71.3 48.83 90.37 

Wisconsin 224 81.3 48.13 95.48 
 

B. Model Specification 

To study the persistence of educational outcomes by geography, one would like 

information on family history, length of time lived in an area, more specific 

information on where people were educated, and information on the effects of 

people moving from historically highly educated areas to less educated ones, and 

vice versa. Unfortunately, this information is not directly available from historical 

sources. This model, therefore, uses a sample of exam results to establish an 



educational baseline, and then makes use of demographic data on literacy and 

population to account for access to education and cultural differences. Educational 

and cultural equity therefore is seen as a state’s ability to make use of talented 

residents widely and equally, and it would be hypothesized that underuse of talent 

would have a negative effect on educational achievement in the future. 

Differences in reading scores are estimated with the following model: 

 (Model 3) Υ𝑠  =  α +
T𝑝𝑠

T𝑒𝑠
+

Μ𝑙𝑠

Μ𝑡𝑠
+

F𝑟𝑠

𝐴𝑛𝑠
+ 𝜀𝑠 

 

Where the dependent variable Υₛ represents the modern reading ability of state s, 

represented by the reading ability of 8th graders in that state, evidenced by the 2009 

National Assessment of Educational Progress (Education, 2009). The variable α 

represents the constant intercept. Let Μ𝑙𝑠be the total number l of male residents 

who are literate in state s and Μ𝑡𝑠be the total number t of male residents in state s 

as given by the 1890 US Census (Census, 1895). It follows that  
Μ𝑙𝑠

Μ𝑡𝑠
 is the male 

literacy rate of state s in 1890. Let Τₚₛ be the total number p of individuals in state 

s who received a passing grade on the Copyist or Clerk exam for the civil services 

and T𝑒𝑠 be the total number e of individuals in state s who took the Copyist or Clerk 

exam for the civil services between 1888-1892 (Civil Service, 1889-1893). It 

follows that 
Τₚₛ

Τₑₛ
 is the departmental exam pass rate of state s between 1888-1892. 

Let F𝑟𝑠 be the number r individuals in state s whose gender was marked ‘female’ 

on the 1890 US Census. Let 𝐴𝑝𝑠 be the total number n individuals in state s as given 

by the 1890 US Census. It follows that 
F𝑟𝑠

𝐴𝑛𝑠
 is the percentage of residents who are 

female in state s in 1890. Finally, ε is the error term. 

The estimator for access to education and cultural differences is 
Μ𝑙𝑠

Μ𝑡𝑠
+

F𝑟𝑠

𝐴𝑛𝑠
 . This 

combines the male literacy rate for state s with the female population percentage 

for state s. This estimator was designed to measure the share of the population with 

access to a basic level education as well as the future cultural differences that occur 

when there is more female representation among the population.5 Male literacy and 

 

5
 See section “History and Validity of the Demographic Factors.” 



the Female Population Percentage were used in conjunction to reduce covariance 

with female literacy and the Female Population Percentage. 

The estimator used for the base achievement in education, 
Τₚₛ

Τₑₛ
 , gives a percentage 

rate for the number of individuals examined who received passing grades on the 

Departmental exam in state s. This estimator is designed to measure the quality of 

education in that state at the time the tests were taken. A positive coefficient on this 

variable therefore implies that positive educational outcomes of today are in some 

way influenced by the positive educational outcomes of the past. 

Simple Model.—I first consider the direct comparison of pass rate for state s of 

the exams in 1890 to the reading scores for state s in 2009. In Figure 1, we see this 

comparison graphed as a scatter plot. This direct comparison shows fairly 

consistent trends. 

 

Figure 1 – Direct Comparison of Scores and Pass Rates 

Using reading scores alone, we get a simple regression Υₛ = α + 
𝛵ₚₛ

𝛵ₑₛ
 + εₛ (Model 

1) from which to estimate current reading scores simply on the basis of past scores. 



I make no claim of a causal relationship, only that a state beginning from a higher 

base is likely to maintain that higher base. The external effects of a state s having a 

relatively better education system is that others seeking better education would 

continue to migrate there, further enforcing the positive educational outcomes as 

states continue attracting the most motivated parents and students. 

Model 2.—From here, we consider the added influence of the proportion of 

residents of state s whose gender was marked female for the year 1890. This 

estimator is used as a proxy for sociocultural aspects of state s. Utilizing research 

about abnormal sex ratios in human populations, Hesketh and Xing (2006) tell us 

that discrimination in care practices for girls and differential gender mortality lead 

to increasing numbers of “missing women” in the gender ratio. While Coale (1991) 

shows there is shown to be a slight bias towards male live births, in equal 

environments females are shown to have lower mortalities across all age groups 

(Sen, 1992). Thus a larger share of women in the population often reflects cultural 

attitudes towards females. 

Our model is therefore updated to include this measure. This makes our new 

equation  Υₛ = α + 
𝛵ₚₛ

𝛵ₑₛ
+

F𝑝

𝐴𝑝
 + εₛ (Model 2). While research in the past established 

the link between female mortality rates and the discrimination in care practices 

between genders, we establish a proxy relationship between the Female Population 

Percentage shown here and cultural variables outlined in the “History and Validity 

of the Demographic Factors” section. 

Model Completion.— A final iteration of our model takes into account the 

literacy rate of male residents of state s in 1890. Whereas the female population 

percentage is intended as a proxy for the level of gender equality and cultural 

aspects, the percentage of literate male residents can be seen as the ability of state 

s to educate its residents. By using the male literacy rate, we consider the cultural 

preference for education, while avoiding the higher correlation between the Female 

Population Percentage and the Female Literacy Percentage. 

The model is then updated to its final form, where Male Literacy rates are 

included. This makes the equation Υₛ = α + 
Μ𝑙𝑠

Μ𝑡𝑠
+ 

𝛵ₚₛ

𝛵ₑₛ
+

F𝑝

𝐴𝑝
 + εₛ (Model 3). This form, 

as well as the other models, are included in Table 2. 



III. Results 

The results of our analysis lead to statistically significant and robust estimates of 

the 2009 readings scores. Model 1, the simple regression of exam results on the 

Departmental Tests between 1888-1892 show a correlation between these test 

scores and the results on reading exams in 2009. This estimates the degree of 

educational stagnation disregarding all other factors and does not consider any 

covariates. 

Introducing the Female Population Percentage in model 2 as a proxy for cultural 

factors shows an association between higher percentages of female residents in 

1890 with higher reading scores in 2009. A comparison of the results between 

models 1 and 2 show reduced standard errors in the Exam results, and increased 

standard errors in the constant value. This is in line with expectations, especially 

when considering the lower value for the constant term. The R-Squared improves, 

and the p values for variables on an individual level show statistically significance 

for each variable. 

 

Table 2- Estimates of 2009 Reading Scores 

 
    

VARIABLES Model 1 Model 2 Model 3 

    

Exam Pct Passed 0.44*** 0.49*** 0.22* 

 (0.08) (0.07) (0.1) 

Fem. Population Pct  1.39** 1.71*** 

  (0.4) (0.35) 

Male Literacy Pct   0.39** 

   (0.11) 

Constant 234.3*** 162.5*** 131.5*** 

 (5.58) (21.23) (19.97) 

    

# States 34 34 34 

# Exams 13273 13273 13273 

 

R-squared 0.48 0.62 0.74 

Standard errors in parentheses 

*** p<0.001, ** p<0.01, * p<0.05 

 

Introducing the Male Literacy Rates in model 3 as an imperfect measure of the 

state’s ability in 1890 to provide at least basic education levels to large numbers of 



its residents further improves our results. The effects of widespread educational 

access are suggested by the model as having positive effects on modern educational 

achievement. It is notable that the influence on exam results is diminished, as 

evidenced by the smaller coefficient, but not unexpected. While exam results are 

intended to measure the quality of education in the state at this time, the literacy 

rates are intended to measure the quantity of educational resources available in the 

state at this time. As before, each of the variables is statistically significant on their 

own. The R-Squared in Model 3 also reflects highly significant explanatory power 

by the equation. Table 3 shows the complete OLS results of Model 3. 

Overall, our model is significant jointly, and each variable is independently 

significant. The results show that a 1% increase in the percentage of people passing 

examination between 1888-1892 is associated with a 0.2 point increase in reading 

scores in 2009. In addition, a 1% increase in the percentage of female residents on 

the 1890 census is associated with a 1.7 point increase in reading scores in 2009. 

Finally, a 1% increase in the percentage of male residents marked as literate on the 

1890 census is associated with a 0.38 point increase in reading scores in 2009.  

 

Table 3 - OLS Output of Model 3 

 

Source SS df MS Number of Obs =     34 

    F(3, 30) =  28.11 

Model 931.06   3 310.36 Prob > F = 0.000 

Residual 331.20 30 11.04 R-Squared =  0.738 

    Adj R-Squared = 0.711 

Total 1262.26 33 38.25 Root MSE = 3.323 

       

ReadScore09 Coef. Std. Err.  t P>|t| 95% Conf. Interval 

DepPassPct   .220 .096 2.30 0.029 .244   .416 

FemPopPct 1.706 .352 4.85 0.000 .987 2.424 

MaleLiteracyPct   .385 .107 3.61 0.001 .167   .602 

       

Constant 131.47 19.97 6.58 0.000 90.68 172.26 

Robustness tests: A number of alternative specifications were utilized to 

investigate the robustness of the results. I (i) controlled for the number of residents 

who were born and living in the same state, (ii) replaced the measure of female 

population percentage with a measure of per capita wealth and schooling captured 

by the 1890 census, (iii) removed exam results altogether and created a model using 



census data alone, thereby increasing the number of states able to be included from 

33 to 48, (iv) used the results from other exams administered by the civil services 

commission at this time as well as the aggregate exam results summed up from all 

exams, (v) used math scores or combined math and reading scores as the dependent 

variable. 

When attempting to control for the number of residents who were born and living 

in the same state, I first pulled data from the Census on the direct numbers. From 

here I established a percentage of total residents living in state s who were also born 

in state s and attempted to control for this. This measure turned out to be highly 

insignificant, and even when using it on its own produced near zero R-Squared 

values when regressed against 2009 reading scores. Another attempt was made to 

control for the proportion of residents marked as immigrants on the 1890 census. 

This also proved to be insignificant, so both of these measures were removed from 

the final equation. 

When including results for all 48 states, the Female Population Percentage was 

seen to have a high degree of correlation with Per-Capita GDP and the percentage 

of students attending school who attended for more than 6 months a year. I 

attempted replacing the variable indicating the proportion of female residents by 

one or both of these variables. This caused one or more variables in the model to 

become independently insignificant at each attempt. What is more, R-Squared 

results using both of these variables never went over 0.7, which indicates that the 

Female Population Percentage has external associations that could not be measured 

by these two variables. 

By creating a model using census data alone, we forgo the measure of educational 

quality for population statistics. The benefit of using census data alone is that we 

are able to increase the number of states studied from 33 to 48 and we do not have 

to rely on sample data with a low number of observations, as provided by the Civil 

Services Commission’s exam results. The results, however, were less significant 

and less robust, indicating the need for a measure of learning depth, which I could 

not establish using Census-only data. 

As established before, the nature of the Departmental Exams, which includes the 

Copyist and Clerk exams from the Departmental service of the United States Civil 

Services, made them well suited to gauge the reading and writing abilities of the 

individuals taking them. The inclusion or replacement of Departmental Exam 

results created less robust and significant results. The likely issue of including total 

exam results was the general variety of exams administered by other services, and 



a difference in the ability level needed to pass these exams. By attempting to run 

these results using an exam from the Railway Mail Service, which had a high 

number of observations, I received lower quality results. Further inspection of the 

Railway Mail Exam, evidenced by referencing the Civil Services Commission 

reports, indicates an exam with scores weighted to other subject areas, as seen in 

Appendix A. This increased the amount of noise present in the exam results, and 

therefore were removed from consideration. 

By including math scores from 2009, either through the creation of a sum variable 

with the scores of both reading and math added together, or by regressing on math 

scores alone, the results were statistically significant, however, they were not as 

robust. This was to be expected, as the exams results from 1890 were more relevant 

to reading scores. As evidenced before, the Copyist exam had four sections, three 

of which related to literacy measures such as reading or writing, and the Clerk exam 

had six sections, adding two additional literacy measures. 

III. Conclusion 

This paper shows higher rates of literacy and a greater proportion of female 

residents in 1890 are associated with an upward shift in 2009 reading scores. Higher 

exam results between 1888-1892 are associated with an upward shift in 2009 

reading scores. Keeping in mind the tight link between education and later life 

outcomes, states have an incentive to produce higher levels of achievement among 

its residents, however, cultures and societies tend to persist, even in the face of large 

structural changes. For policy, this implies that attempts to improve educational 

achievement are subject to externalities not necessarily connected to education. 

In regards to the stickiness of educational achievement, one area of study that 

seems open to further efforts is showing how educational achievement changes for 

individuals who move from historically lower achieving regions to historically 

higher achieving regions, and vice-versa. 

I should caution that the findings reported above have not been recreated over 

varying time horizons, and thus the robustness of the results still needs further 

exploration. It can be argued there is a degree of randomness that has lead to the 

given outcomes, especially in regards to the proxy variables, however, there is 

strong evidence to support the hypothesis of a relationship between the educational 

outcomes of the past and present. 
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Appendix: 

A. These are the weights of the Departmental Copyist and Clerk exams, followed 

by the Railway Mail exam from the 1890 Civil Services Commission Report.  


