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Abstract

This paper explores whether children demonstrating exceptional ability in science continue to

pursue science into adulthood and whether their specific scientific interests persist through this

transition. Using 80 years of data from the Science Talent Search (STS), a prestigious national

science competition for high school students, I identify student characteristics associated with

long-term scientific achievement. I find that students who pursue high school research projects in

math, physics, astronomy, or computer science are significantly more likely to receive a National

Science Foundation Graduate Research Fellowship (NSF GRF) than those whose projects focus

on other disciplines, such as the life sciences. Moreover, these students tend to remain in the

same scientific domains into adulthood: conditional on receiving an NSF GRF, they are most

likely to receive it in the same field as their STS project. These findings suggest that the

scientific interests of exceptionally talented students are quite “sticky.”



1 Introduction

On December 28, 1942, President Franklin D. Roosevelt authorized the formation of the Manhattan

Project with the goal of weaponizing nuclear energy. Although the Manhattan Project employed as

many as 130,000 people at its peak, its success was largely dependent on the scientific breakthroughs

of a handful of exceptionally talented scientists (Hewlett and Anderson, 1962; U.S. Department of

Energy, 2000). The most indispensable among these include J. Robert Oppenheimer, Enrico Fermi,

Glenn Seaborg, Ernest Lawrence, Edward Teller, Richard Feynman, Niels Bohr, and Leo Szilard.

In the absence of any one of these individual scientists, the project may not have succeeded.

Given the key role star scientists play in innovation, its worth asking: what factors influence

the production of such individuals? In previous work, I discussed the importance of mentors in

identifying and nurturing students with exceptional math ability. In the context of science, one

example of this is Richard Feynman. In a 1966 Citation for Distinguished Service in the American

Journal of Physics, Richard Feynman wrote:

Abram Bader is cited for his superb teaching of an exceptional student. Usually, the truly

outstanding stduent is left to go his own way. But when Bader found Rich Feynman (who

this year shared the Nobel Prize in physics) in his class he gave the boy great challenges,

good advice, and fascinating new information about physics. He excused him from paying

attention in class but challenged him to use the time to learn advance calculus from a book

from his personal library. He fascinated him by explaining to him the principal of least

action, a central point of almost all of Feynman’s work. Finally the student’s love and

admiration for his teacher resulted in the boy’s wanting to become a teacher and scientist.

Bader gave good counsel.

From this passage it is clear that as a high school student, Feynman possessed scientific potential

and a strong interest in physics (Feynman, 1966). From childhood to adulthood, Feynman exhibited

scientific persistence and his specific interest in physics was sticky.

In this paper, I identify factors associated with scientific persistence in students who demonstrate

exceptional science ability during high school. To do this, I leverage eighty years worth of novel data

from a highly prestigious science competition, the Science Talent Search, covering more than 24,000

semifinalists across the US. I show that semifinalists whose projects in fields like mathematics,

physics, astronomy, or computer science are significantly more likely to win a National Science

Foundation Graduate Research Fellowship (NSF GRF) than peers whose projects focused on other

areas, such as the life sciences. Moreover, I find that students tend to persist in the specific scientific

domains they chose in high school: conditional on receiving an NSF GRF, they are most likely to

win it in the same general field as their STS project. This serves as evidence that these exceptional

students interests are sticky; like Feynman’s early interests, they persist into adulthood.
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2 Data

2.1 STS Data

The Science Talent Search was conceived and materialized in the belief that a major need

for America today is the discovery and development of scientific ability among boys and

girls now in high school. Real ability for creative research and engineering is rare. Although

twenty Westinghouse scholarships are distributed among the Washington trip winners, the

Science Talent Search is more than a scholarship contest. It is designed as a major step

toward making available potential scientific talent to important tasks in war and peace.

— Watson Davis (1943)

Director of the Science Service

Founder of the Science Clubs of America

I constructed a novel dataset on exceptional science students by collecting and digitizing lists

of approximately 300 semifinalists published annually by the Science Talent Search from 1942 to

2024. These lists, published in booklets until 1996, were distributed to colleges and universities

across the US to help semifinalists secure admission and scholarships.1 From 1997 onward, the lists

were published on the organization’s website.

These lists contain rich data on individual semifinalists. For each semifinalist, I observe first

name, middle name or initial, last name, age, sex (until 1996), home address (until 1996), high

school, city, and state. I use data from the Social Security Administration to impute sex based

on students’ first names for years after 1996. I leverage similar data from the 2000 and 2010 US

Census to impute race based on students’ last names.

Starting in 1958, the data include the title of each student’s science essay or project. These

titles provide unique insights into the specific scientific interests of these students at the end of high

school. For example, Roger Y. Tsien, winner of the 2008 Nobel Prize in Chemistry, demonstrated

his interest in chemistry at just 16 years old; the title of his Science Talent Search project was

“Bridge Isomerism in Transition-Metal Thiocyanate Complexes.”

To leverage the information implicit in these projects, I use a large language model (LLM) to

sort these titles into nine general fields including Chemistry, Computer and Information Science;

Engineering, Geosciences, Life Sciences, Mathematics, Physics and Astronomy, Psychology, and

Social Sciences. These general fields were chosen based on fields historically recognized by the

National Science Foundation Graduate Research Fellowship Program (NSF GRFP). In addition to

1For many years the collection of semifinalists was referred to as the Honors Group. The introduction of the 1981
booklet states, “The achieving of Honors in the Science Talent Search is an evidence of ability and interest in science
and engineering which should be taken into consideration by colleges and universities in admissions and granting
of scholarships. For this reason this Honors List is distributed to all universities and colleges of the United States.
Each of those winning honors is being furnished with multiple certifications intended to accompany applications for
colleges admissions and scholarships, but a listing in this pamphlet should be accepted as an equivalent certificate.”
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predicting project field, I also use the LLM to rate each project’s technical difficulty, originality,

and narrowness based on title.

2.2 NSF GRFP Data

I collected data on promising science graduate students by compiling records for the National

Science Foundation Graduate Research Fellowship Program (NSF GRFP). The NSF GRFP has

supported the graduate education of over seventy-five thousand US science students since 1952.

These fellowships are highly competitive, with on average only 1,030 new fellowships awarded each

year to graduate students across nine broad fields of science: Chemistry, Computer and Information

Science, Engineering, Geosciences, Life Sciences, Mathematics, Physics and Astronomy, Psychology,

and Social Sciences. The public NSF GRFP records list the first names, middle initials, last names,

and field of graduate studies for all of these fellows.

I use these data to construct a conservative measure of scientific persistence. I consider this

a measure of persistence because STS semifinalists who go on to receive NSF Graduate Research

Fellowships are observably continuing their education in science at the graduate level. This is a

conservative measure because NSF fellowships are highly selective; thus, the subset of STS semi-

finalists who receive them likely represents only a small portion of those who go on to attend

graduate school in science. These data provide a unique opportunity to compare students’ early

scientific interests, as captured in the STS data, to their later fields of study as reflected in the

NSF fellowship records.

2.3 Patents and Journal Publications

I plan to construct additional measures of scientific persistence for STS semifinalists by linking them

to patent and publication records from Digital Science’s Dimensions database. These data include

over 100 million academic publications and more than 150 million patents, with detailed metadata

on authors and inventors. Compared to the NSF GRFP data, these records should capture a

broader share of STS semifinalists who continue in science, including those who pursue innovative

careers outside academia. In addition to persistence, I will use these data to build measures of

scientific productivity through publication and citation counts.

2.4 US Census Records

I plan to collect detailed information on the family backgrounds of the nearly 8,000 STS semifinalists

born before 1950 by matching them to their 1940 and 1950 US Census records. Because I observe

semifinalists’ full names, ages, and hometowns, linking them to census records should be relatively

straightforward. These census data will provide rich insights into their childhood environments,

including parental education, occupation, income, and sibling composition. Given prior research

emphasizing the influence of childhood environment on later scientific achievement, these data will
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be valuable for controlling unobserved differences in students’ propensities to pursue science. They

will also be useful for benchmarking my estimates against existing literature.

3 The Composition of STS Semifinalists over Time

In this section, I use 80 years of student data from the Science Talent Search to highlight key

patterns among high-achieving science students. Most notably, I document a large increase in

the share of female students achieving semifinalist status, a dramatic rise in the share of Asian

semifinalists during the 1980s, and gradual shifts in the types of projects students pursue.

Although these descriptive findings are drawn from a single academic competition, the long-

standing prestige and national scope of STS suggest that these trends may reflect broader changes

in the pipeline of high-achieving students. The long-standing prestige and national scope of STS

suggest that these trends may reflect broader changes in the pipeline of high-achieving students.

Although comparable long-term data for similarly prestigious programs like the National Merit

Scholarship are unavailable, the STS provides a rare longitudinal lens on the shifting demographics

and scientific interests of young talent in the US.

3.1 Trends in the Demographics of Semifinalists

In Figure 2, I show the trend in the share of male and female semifinalists over time. The female

share rises steadily beginning in the 1960s, reaching gender parity for the first time in 2000. During

this period of growth, there is a sharp 15pp decline between 1973 and 1974, coinciding with a change

in the semifinalist selection policy. Prior to 1974, male and female students effectively competed

separately, with the shares of semifinalists by gender set equal to the shares of competition entrants

by gender. Consequently, the increase in the female share of semifinalists from 1942 to 1973 directly

reflects an increase in the share of female entrants during the period.

I show the dramatic rise in the share of Asian semifinalists, from 10% in 1980 to over 60% by

2022, in Figure 3. The figure shows the share grew rapidly in two distinct periods. The first took

place from 1980 to 1990 when the share of Asian semifinalists increased from 10% to 40%, followed

by a share hovering between 30% and 40% through 2007. This pattern may reflect a delayed effect

of the Immigration and Nationality Act of 1965, which significantly expanded immigration from

Asia. The fifteen-year lag aligns with the children of immigrants reaching high school age. The

second growth period begins in 2008, with the share climbing steadily and surpassing 60% by 2022.

This later rise may similarly reflect a delayed effect of the Chinese Student Protection Act of 1992.

3.2 Trends in the Scientific Interests of Semifinalists

I show how the scientific interests of semifinalists have evolved from 1958 to 2025 in Figure 5. Dur-

ing this period shares of semifinalists with projects in chemistry, engineering, mathematics, and

physics & astronomy have decreased, while the shares with projects in computer science, the life

sciences, psychology, and the social sciences have increased. Throughout the period, projects in the
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life sciences are by far the most common. Overall, the trends demonstrate that each cohort of semi-

finalists is diverse in terms of scientific interests. It remains unclear, however, how representative

these shares are of the wider pool of competition participants.

In addition to changes in field composition, projects also appear to have become increasingly

specific over time. This is apparent when reading project titles in chronological order, but providing

direct empirical evidence of the trend is challenging. In Figure 6, I document one such measure by

tracking the average length of project titles over time. From 1950 to 2020, the average length has

roughly doubled. In Appendix .2, I present complementary evidence based on large language model

(LLM) assessments of project difficulty, originality, and narrowness. I exclude these results from

the main text due to the opaque nature of the scoring methodology, though they suggest similar

patterns of increasing specificity.

4 Evidence on Persistence in Science

4.1 Summary of Semifinalist Sample with Persistence Measure

Students in the STS sample covering cohorts from 1958 to 2024 are demographically diverse and

display a variety scientific interests in high school (Table 1). The sample is 36% female and 24%

Asian with share for both of these demographics being high for later cohorts. The sample is also

geographically diverse with representation in the Midwest, Northeast, South, and West US Census

regions.

With respect to fields of STS projects, the students’ high school science interests are also

varied. The shares exceeding 5% of the sample for chemistry, computer science, engineering, life

sciences, mathematics, physics & astronomy, and psychology. These interests are well represented

throughout the sample (Figure 5), though life sciences is dominate with a 42% share during the

period. Of the 18,703 semifinalists in the sample, 1,096 become NSF Graduate Research Fellows.

While the NSF Graduate Research Fellowship (GRF) rate conservative measure of science

persistence, it masks important variation across scientific fields. To provide a more nuanced picture,

Figure 7 presents a heatmap that illustrates how the scientific interests students express in high

school, as captured by the field of their STS project, relate to the scientific field in which they

ultimately receive an NSF fellowship.

Each cell in the heatmap indicates the number of semifinalists per 1,000 in a given STS field

who go on to receive an NSF fellowship in a specific field. For example, among 1,000 students

who conducted STS projects in the life sciences, on average 40 received NSF fellowships. Of those,

about 40% of these fellowships were in the life sciences. Notably, students whose STS project was

in mathematics have the highest overall fellowship rate, with 8.3 percent becoming fellows.

The figure reveals key patterns in the flows of students across scientific disciplines. The diagonal

of the heatmap shows a tendency for students to remain in the same field. Conditional on becoming

fellows, students are most likely to be awarded the fellowship in the same field as their STS project.

This pattern holds true across all fields. The figure also highlights cross-field flows. For example,
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Figure 1: Trends in the Demographics of STS Semifinalists

Figure 2: Trends in Semifinalist Gender

Figure 3: Trends in Semifinalist Race

Notes: Figure 2 shows the trend in the gender composition of STS semifinalists over time. The female share steadily
increased starting in the 1960s, reaching gender parity for the first time in 2000. The dashed line at 1974 marks a
policy change: prior to this year, the share of female semifinalists was set equal to the share of female competition
entrants. Figure 3 displays the trend in the racial composition of semifinalists, highlighting a dramatic rise in the
share of Asian semifinalists beginning around 1980.
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Figure 4: Trends in the Projects of STS Semifinalists

Figure 5: Scientific Interests of STS Semifinalists

Figure 6: Average Project Title Length over Time

Notes: Figure 5 shows how the scientific fields of STS semifinalist projects have evolved from 1958 to 2025. Over this
period, the shares of projects in chemistry, engineering, mathematics, and physics & astronomy declined, while the
shares in computer science, the life sciences, psychology, and the social sciences increased. Life science projects remain
the most common throughout. Figure 6 shows the average length of project titles from 1950 to 2020, which roughly
doubles over time. This trend offers suggestive evidence that student research projects have become increasingly
specific.
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students whose STS projects were in the life sciences are relatively likely to remain in that field,

whereas those from the geosciences are more dispersed across NSF disciplines. In the other direction,

the column for geosciences NSF awardees suggests it attracts relatively few students with early

interests in other fields. In contrast, engineering draws fellows from a broader range of early

interests.

4.2 Estimating Persistence in Science

I test whether these persistence rates vary by these students’ high school science interests, gender,

and race. I do this by regressing an indicator for if the student received an NSF fellowship (yi)

on indicators for field (f) of project (project
(f)
i ), student gender (Femalei), race (Asiani), and

covariates (Xist) as well as school σs and year (τt) fixed effects. The specification is:

yi = α+
∑
f∈F

β
(f)
0 project

(f)
i + β1Femalei + β2Asiani +Xistλ+ τt + σs + ϵist (1)

The models (Equation 1) are estimated using OLS for the three measures of persistence. The esti-

mated coefficients of interest are displayed in Figure 8 and shown in Table 2; the reference group

corresponds to a non-Asian, male semifinalist with a project in chemistry.

The results reveal meaningful demographic differences in long-term scientific persistence of stu-

dents, even among this group of exceptional students. Female semifinalists are 1.7pp less likely

than their male counterparts to become NSF Graduate Research Fellows. This is a substantial

gap given the overall fellowship rate of just 6.4%. This gap is consistent with existing literature

showing a leaky pipeline in STEM fields, where female students are more likely to switch out of

science paths during post-secondary school.

The estimates also reveal racial gaps; Asian semifinalists are also less likely to win NSF fel-

lowships, with a gap of 0.9pp relative to non-Asian peers. This corresponds to a 14% lower rate

relative to non-Asian semifinalists. Given the rapid growth in Asian student representation among

the STS semifinalists, this gap is surprising. It is unclear whether this stems from differences in

occupational preferences, differential access to graduate programs, or other unobserved factors.

Differences by field of initial scientific interest, identified through STS project titles, are even

more pronounced. Relative to semifinalists whose projects were in chemistry, those with mathe-

matics STS projects are 7.9 percentage points more likely to become NSF fellows. In contrast,

students whose projects were in the life sciences, psychology, or social sciences are significantly less

likely to earn fellowships, with gaps ranging from 2.1 to 3.7 percentage points. Further work needs

to be done to determine whether this actually reflects differences in student persistence or simply

results from NSF funding priorities.

4.3 The Closing Gender Gap in Persistence

Given the massive increase in female labor force participation during the sample period, its worth

testing whether female scientific persistence has changed over time. To do this, I modify the
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Table 1: Summary Statistics for STS Student Sample (1958-2024)

mean sd

STS Cohort 1989.62 19.87
Female 0.36 0.48
Asian 0.24 0.43
Census Region
Midwest 0.15 0.36
Northeast 0.47 0.50
South 0.24 0.43
West 0.14 0.35
STS Project Field
Chemistry 0.15 0.36
Computer Science 0.05 0.22
Engineering 0.07 0.25
Geoscience 0.04 0.19
Life Sciences 0.42 0.49
Mathematics 0.08 0.27
Physics/Astronomy 0.12 0.32
Psychology 0.06 0.23
Social Science 0.02 0.15
Science Persistence
NSF GRF 0.06 0.25

Observations 18,703

Notes: This table reports summary statistics for the 18,703 semifinalists in the Science Talent Search sample
from 1958 to 2024. The sample is 36% female and 24% Asian. Students are geographically diverse, with
representation across all four US Census regions. Their scientific interests in high school are varied, with
more than 5% of students selecting chemistry, computer science, engineering, life sciences, mathematics,
physics/astronomy, or psychology.
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Figure 7: Field Transitions from STS Projects to NSF Fellowships

Notes: This figure shows how high school science interests, as measured by students’ STS project field, relate to the
scientific discipline in which they later receive an NSF Graduate Research Fellowship. Each cell shows the number
of fellows per 1,000 semifinalists in the corresponding STS field. The diagonal reflects field persistence; off-diagonal
entries capture movement across fields.
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Figure 8: Semifinalist Predictors of NSF Graduate Research Fellowships

Notes: This figure shows estimated coefficients from OLS estimation of Equation 1, with 95% confidence intervals.
The coefficients capture the association between gender, race, and high school science project field and the likelihood
of receiving an NSF Graduate Research Fellowship (GRF). The reference group is a male, non-Asian student with a
chemistry project. Students with projects in mathematics, physics, astronomy, or computer science are significantly
more likely to receive GRFs than those with projects the life sciences, psychology, or social sciences. Female and
Asian semifinalists are also significantly less likely to receive fellowships than their male and non-Asian peers.
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previous specification by including interactions between gender (Femalei) and time (τt). The new

specification is

yi = α+
2024∑

t=1958

γ(t)Femalei×1[Cohorti = t] +
∑
f∈F

β
(f)
0 project

(f)
i + β1Femalei + β2Asiani

+Xistλ+ τt + σs + ϵist

(2)

As before, the model is estimated using OLS. The coefficients of interest in this case are those on

the female and cohort interaction terms, the β
(f)
0 coefficients. When added to the coefficient on the

female term, β1, they capture the evolution of the gender gap in NSF fellowship recipience over

time, while controlling differences in student race, hometown, and STS project field. This evolution

in the gender gap is shown in Figure 9, and shows that the gender gap appears to close by the

mid-1970s.

Figure 9: Closure of Gender Gap in Scientific Persistence

Notes: This figure shows the estimated coefficients on the interaction between gender and cohort from Equation 2,
adjusted by the main female coefficient. It traces how the gender gap in NSF Graduate Research Fellowship receipt
among exceptional students evolved over time. Estimates control for STS project field, race, hometown characteristics,
and fixed effects for cohort and school. The results suggest that the gender gap present in the 1960s had largely
closed by the mid-1970s.
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5 Discussion

This paper’s findings show that exceptional high school science students exhibit a strong tendency

to persist in the scientific fields they initially pursue, as evidenced by their higher likelihood of

receiving NSF Graduate Research Fellowships in the same general area as their original Science

Talent Search projects. This persistence in early scientific interests underscores the importance of

recognizing and supporting specific talents and passions during childhood. In future work, I will

expand these findings by incorporating additional measures of persistence based on publication and

patent data, which will capture a wider range of scientific careers beyond graduate study. I will also

link these semifinalists to US Census records to observe their childhood environments, providing

crucial controls for family background and socioeconomic factors. These extensions will deepen our

understanding of the mechanisms that drive long-term scientific achievement and help benchmark

the role of early scientific promise within broader social contexts.
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.1 Categorizing Science Projects using a Large Language Model

The following prompt was used with GPT-3.5 to extract information from project titles:

You are analyzing project titles from a prestigious U.S. high school research competition held from

1942 to 2024. Each title represents a high-level student research project across a wide range of

scientific disciplines. Your task is to extract structured information from each project title.

1. **Fields**: Based on the title alone, choose the three most likely scientific fields the project

belongs to, ordered from most to least likely. Select from this list of 9 fields (do not invent new

ones): Chemistry; Computer and Information Science; Engineering; Geosciences; Life Sciences;

Mathematics; Physics and Astronomy; Psychology; Social Sciences.

2. **Probability**: Estimate the probability (between 0 and 1) that the first field you selected

is the same as the field the student officially selected in administrative records.

3. **Difficulty Score**: Based on the title alone, assign a score from 1 to 100 reflecting how

technically difficult the project appears to be.

4. **Originality Score**: Based on the title alone, assign a score from 1 to 100 reflecting how

original the project appears to be.

5. **Narrow Score**: Based on the title alone, assign a score from 1 to 100 reflecting how

narrow the project appears to be in terms of content.

Respond only in the following structured format: Field: [field1, field2, field3] &&&& Proba-

bility: [field1 probability] &&&& Difficulty Score: [diffscore] &&&& Originality Score: [origscore]

&&&& Narrow Score: [narrowscore]

Project title:

.2 Evidence on Persistence in Science Tables
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Table 2: Coefficients for Persistence OLS Estimation

(1) (2)

Female -0.0221∗∗∗ -0.0170∗∗∗

(0.00387) (0.00422)
Asian -0.00537 -0.00933∗

(0.00473) (0.00517)
Computer Science 0.0112 0.00159

(0.00929) (0.0101)
Engineering -0.0143∗ -0.0130

(0.00834) (0.00928)
Geosciences -0.00281 -0.00735

(0.0104) (0.0116)
Life Sciences -0.0177∗∗∗ -0.0210∗∗∗

(0.00536) (0.00588)
Mathematics 0.0881∗∗∗ 0.0789∗∗∗

(0.00776) (0.00845)
Physics/Astronomy 0.0114∗ 0.0137∗

(0.00692) (0.00762)
Psychology -0.0336∗∗∗ -0.0327∗∗∗

(0.00899) (0.00966)
Social Sciences -0.0372∗∗∗ -0.0373∗∗∗

(0.0126) (0.0132)

Time FE STS Cohort STS Cohort
Location FE State City
Mean 0.0642 0.0642
Observations 18,703 18,703
Adj. R2 0.0377 0.0529

Notes: This table reports the OLS estimated coefficients for Equation 1, which models the likelihood that
a STS semifinalist becomes an NSF Graduate Research Fellow. The estimates show that even among
these high-achieving science students, rates of becoming later receiving the fellowship vary by field of initial
scientific interest, gender, and race. Female and Asian semifinalists are significantly less likely to later receive
NSF fellowships than their male and non-Asian peers, respectively. Students with mathematics STS projects
are the most likely to later receive these fellowships.
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