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A B S T R A C T   

This article draws from longitudinal research on gifted students to provide method considerations 
for school psychology research. First, we provide some background of gifted and talented edu-
cation in the United States. Then, drawing from multiple longitudinal samples of gifted students, 
in particular the Study of Mathematically Precocious Youth (SMPY), we illustrate the role of 
replications, including constructive replications. In the middle two sections, we highlight meth-
odological design features focused first on predictors, and then on outcomes, considering types, 
magnitude, and breadth. Finally, we provide additional considerations and future directions, 
including expanding the outcome domain, overcoming the limitations of past gifted and talented 
research studies, and suggesting possibilities for future research. Our article may help improve 
school psychology research as well as assist school psychology researchers interested in con-
ducting their own longitudinal studies using gifted samples.   

1. Introduction 

School psychologists can often be one of the first points of contact for gifted students and their parents and have the technical 
expertise in measurement and assessment to recognize the individual developmental and educational needs of students who have gifts 
or talents in specific or more global domains that warrant more specialized and tailored educational opportunities. From that 
perspective, school psychologists may be an underappreciated part of both the identification and talent development aspects of gifted 
education. This article introduces some method considerations from longitudinal research on gifted populations for school psychol-
ogists and researchers, with the goal of helping school psychologists understand core research and practice findings from the gifted 
education field and, in addition, providing them with valuable tools and perspectives for studying gifted students themselves. 

We do not intend our treatment to be a comprehensive review of longitudinal research designs or the gifted education literature. 
Instead, we highlight a few important methodological features of longitudinal studies of gifted individuals, with an emphasis on the 
United States and one longitudinal study known as the Study of Mathematically Precocious Youth (SMPY; Lubinski & Benbow, 2021). 
We focus on the United States and SMPY as our target audience is school psychology researchers and practitioners working in schools 

☆ Special issue for Journal of School Psychology (JSP) for a Virtual Special Issue on “Longitudinal Methods to Advance School Psychology 
Research.” https://www.journals.elsevier.com/journal-of-school-psychology/call-for-papers/special-issue-on-longitudinal-methods-to-advance- 
school-psychology-research. 

* Corresponding author. 
E-mail addresses: jwai@uark.edu (J. Wai), hkell@humrro.org (H.J. Kell), frankc@berkeley.edu (F.C. Worrell).  

Contents lists available at ScienceDirect 

Journal of School Psychology 
journal homepage: www.elsevier.com/locate/jschpsyc 

https://doi.org/10.1016/j.jsp.2023.101269 
Received 18 April 2022; Received in revised form 6 April 2023; Accepted 1 December 2023   

https://www.journals.elsevier.com/journal-of-school-psychology/call-for-papers/special-issue-on-longitudinal-methods-to-advance-school-psychology-research
https://www.journals.elsevier.com/journal-of-school-psychology/call-for-papers/special-issue-on-longitudinal-methods-to-advance-school-psychology-research
mailto:jwai@uark.edu
mailto:hkell@humrro.org
mailto:frankc@berkeley.edu
www.sciencedirect.com/science/journal/00224405
https://www.elsevier.com/locate/jschpsyc
https://doi.org/10.1016/j.jsp.2023.101269
https://doi.org/10.1016/j.jsp.2023.101269


Journal of School Psychology 103 (2024) 101269

2

or educational contexts within the United States. Beyond these contexts, we point readers to studies of gifted students in contexts 
outside of the United States (e.g., Preckel et al., 2017; Ramos et al., 2023; Wirthwein & Rost, 2011). When appropriate, we direct 
readers to more advanced and detailed treatments of the issues we explore in this article. 

We focus our attention on longitudinal studies because they often allow researchers to draw causal inferences, especially in the 
context of hypotheses based on robust theories and replicable results. Although experimental studies are considered the gold standard 
for making causal inferences (Cartwright, 2009), these studies are not always possible in educational research for practical and ethical 
reasons, and longitudinal designs are a powerful alternative when experiments are not possible. Moreover, findings from longitudinal 
research can also be illuminating for other reasons, including more fully understanding psychology and human development across the 
lifespan, with schooling as one part of that broader developmental process. Less considered are the methodological insights that can 
arise from conducting longitudinal research on unique populations or samples. To that end, in this article we illustrate longitudinal 
methods that can meaningfully inform school psychology researchers who encounter longitudinal research and who may desire to 
conduct their own longitudinal research on gifted students. Our focus is largely on SMPY (Lubinski & Benbow, 2000, 2006, 2021) as it 
is the most contemporary longitudinal study of gifted students to date and is ideal for highlighting methodological considerations for 
school psychology. However, we include longitudinal research using other databases, also focusing on the gifted, to illustrate patterns 
of data that replicate. 

In the first section of this article, we include a brief background relating to the identification of gifted students in the United States, 
the SMPY study, and then discuss replications, which are important to all kinds of research. Then, we illustrate replications using SMPY 
data, discuss replications using other relevant population representative samples of gifted youths, and discuss constructive replication 
examples. The next two sections highlight methodological design features. The second section focuses on predictors, including their 
magnitude and breadth. The third section focuses on outcomes, including types, magnitude, and breadth. In the fourth and final 
section, we note additional considerations and future directions, such as expanding the outcome domain, overcoming limitations in 
past gifted and talented research studies, and suggest future research before concluding this article. 

2. Background 

2.1. Identifying gifted students in the US 

To help provide background for the reader, we briefly review the context of gifted education in United States' schools and in 
particular the process used to identify students for the gifted and talented designation. In public schools, gifted identification can take 
place throughout the K–12 years, but most often occurs in the early grades, and typically, the assessments used and procedures for 
identification are determined at the district level within the constraints of individual state policies. There is wide variation in state 
policies (Rinn et al., 2022), meaning there is no uniform method of gifted identification or how that identification process unfolds at 
the local level. For example, within individual states, there is wide variation in the manner that districts and even individual gifted 
coordinators and committees can interpret these policies and ultimately implement them in practice. Thus, although cognitive aptitude 
assessments are often used as part of the identification process and figure prominently in many state policies, they most certainly are 
not the only aspect of that process (Rinn et al., 2022). Recent treatments have emphasized the importance of testing all students 
universally as part a screening process (e.g., Card & Giuliano, 2016; Tran et al., 2022). 

In addition to the gifted identification process in public schools, there is a nationwide talent search program through which stu-
dents before age 13 years (i.e., roughly the 7th grade) take the SAT or ACT, which are admissions tests designed for college bound high 
school juniors or seniors (Assouline & Lupkowski-Shoplik, 2012). Students who obtain high SAT or ACT scores in this talent search 
process, which are considered an indication of their highly developed cognitive aptitude, are often provided educational opportunities 
through talent search centers across the United States (e.g., Johns Hopkins University's Center for Talented Youth [CTY], Northwestern 
University's Center for Talent Development [CTD]). The talent search process is closely aligned with the way the SMPY sample was 
identified. Finally, there are also many options for gifted K–12 students to be identified and served outside the public school system, 
including at universities, private schools, special schools for the gifted, or via homeschooling. 

2.2. Study of Mathematically Precocious Youth (SMPY) 

SMPY includes a sample of over 5000 intellectually talented students, most of whom were purposefully identified prior to age 13 
years in the 1970s and followed up many years later (Lubinski & Benbow, 2006, 2021). There are five distinct cohorts in the entire 
sample. Cohort 1 was selected to be a sample roughly in the top 1% of cognitive reasoning using the SAT as the criterion, Cohort 2 was 
selected to be a sample roughly in the top 0.5% of cognitive reasoning, and Cohort 3 was selected to be a sample roughly in the top 
0.01% of cognitive reasoning. Cohort 4 members scored in the top 3% on any subtest of a grade-level achievement test and Cohort 5 is 
composed of a sample of top STEM graduate students who were surveyed after their admission to these top graduate programs. In this 
article, we focus primarily on Cohorts 1, 2, and 3, who were classified as intellectually talented in the early 1970s using the SAT, and on 
the graduate student cohort (i.e., Cohort 5). Cohorts 1–3 serve as prospective longitudinal samples at different levels of cognitive 
aptitude, whereas Cohort 5 serves as a retrospective sample for comparison in terms of outcomes. For more details about each of the 
samples that compose SMPY, see Lubinski and Benbow (2006, 2021). 

It is important to note that since its outset, SMPY has been focused on tracking the developmental histories of intellectually pre-
cocious individuals and, as such, its findings are most relevant to understanding issues centered on cognitive abilities. As our own 
review centers on the methodological aspects exemplified by SMPY's design, it too primarily focuses on findings concerning cognitive 
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abilities. This focus should not distract from the fact that intra- and interpersonal attributes (e.g., personality traits; psychosocial 
factors; social, emotional, & behavioral skills; vocational interests) are also of conceptual and practical importance for all students, 
both in intellectually gifted and general populations (Heckman et al., 2014; National Research Council, 2012; Soto et al., 2022).1 

Indeed, despite SMPY's primary commitment to the exploration of cognitive abilities and their implications, it too features measures of 
intra- and interpersonal constructs (e.g., Dauber & Benbow, 1990; McCabe et al., 2020), and we selectively highlight the findings 
relevant to those constructs throughout our treatment here. 

2.3. The importance of replication 

The importance of replication is acknowledged across many scientific disciplines, although replication has gained much more 
attention within psychology and education due to what has been termed the “replication crisis” (Makel & Plucker, 2014; Open Science 
Collaboration, 2015). Perhaps less well known is that methodologists in psychology have been concerned about the lack of attention to 
replication for quite some time (e.g., Lykken, 1968; Meehl, 1978). The core idea behind replication is simply that a finding should be 
repeatable if it is to be taken as indicative of a genuine advance in knowledge, and that to the extent that findings are generalizable, they 
should be repeatable in numerous contexts. Findings that do not replicate should result in, at a minimum, a re-examination of as-
sumptions, hypotheses, and methodology and may even raise doubts about the theory guiding the research. 

One of the benefits of SMPY is that it was designed to facilitate replication. The only change in Cohorts 1–3 was in selectivity of the 
sample identified, allowing for an examination of the impact of selectivity while still allowing researchers to examine if findings were 
replicating. Cohort 4 used a different selection criterion to determine if the criterion measure affected the replication of findings, and 
Cohort 5 allowed for a retrospective and prospective replication, as participants were identified in graduate school rather than early 
adolescence and were asked to report on their histories in addition to measuring their post-graduate school trajectories. 

2.3.1. Replication across independent cohorts within SMPY 
As noted above, three of the independent cohorts from SMPY were deliberately selected to be at somewhat different levels of 

cognitive aptitude: Cohort 1 in the top 1%, Cohort 2 in the top 0.5%, and Cohort 3 in the top 0.01%. Thus, these three cohorts allow us 
to use replications to ask the following questions: (a) Do higher levels of cognitive aptitude matter for educational attainment, 
occupational outcomes, and creative accomplishments? and (b) Does the pattern of specific abilities matter for these outcomes 
(Lubinski & Benbow, 2006, 2021)? In answering the first question specific to educational outcomes, SMPY participants were surveyed 
35 years after the study's launch (Lubinski & Benbow, 2006). Among those scoring in the top 1% of math reasoning (i.e., Cohort 1), 
88% earned bachelor's degrees, 37% earned master's degrees, and 24% earned doctoral degrees. Within the top 0.5% of math reasoning 
in SMPY (i.e., Cohort 2), 96% earned bachelor's degrees, 42% earned master's degrees, and 31% earned doctoral degrees. Within the 
top 0.01% of reasoning (i.e., Cohort 3), 96% earned bachelor's degrees, 39% earned master's degrees, and 51% earned doctoral degrees 
(see Wai, 2014, for additional summary statistics). 

Thus, the findings across multiple samples indicate that higher levels of developed cognitive aptitude are strongly associated with 
higher educational attainment, even in groups of students at the upper end of the reasoning distribution. In addressing the second part 
of Question 1 (i.e., occupational outcomes and creative contributions), SMPY shows that as cognitive reasoning level rises, so does level 
of accomplishment across criteria as diverse as STEM publications, patents, literary publications, and annual incomes. These findings 
suggest that even within the top 1% of reasoning, more cognitive aptitude matters in terms of long-term educational, occupational, and 
creative accomplishments (Lubinski, 2009). 

One advantage of using the SAT as the measure of developed cognitive aptitude is that each student receives a score on quantitative 
reasoning and verbal reasoning, which facilitates answering the second question regarding the impact of the pattern of abilities. Park 
et al. (2007) showed that, within the top 1% of cognitive reasoning (i.e., Cohort 1), individuals with stronger verbal than mathematical 
reasoning were distinguished by long-term trajectories more aligned with the humanities relative to STEM, earning terminal 4-year 
and master's degrees, doctoral degrees, holding tenure-track positions, and producing books in humanities fields. The pattern was 
reversed for individuals whose profiles favored quantitative reasoning, who made more contributions in STEM fields relative to the 
humanities. 

Kell et al. (2013) replicated this pattern of findings specifically in Cohort 3. Their findings mirrored those of Park et al. (2007) and 
were found to extend to individuals' occupations, peer-reviewed publications, and other creative accomplishments, such as creating 
software programs and publishing poems. Noteworthy is the fact that SMPY's Cohort 3 is comprised of participants solely in the top 
0.01% of cognitive reasoning, meaning that 94% of individuals' weaker cognitive aptitudes were still in the top 1% of reasoning, 
placing them above most PhD holders in any discipline (Wai et al., 2009). Thus, despite the fact that this sample possessed cognitive 
aptitude that would likely have allowed them to be successful in any field, most Cohort 3 participants chose to pursue educational, 
occupational, and creative pathways aligned with their reasoning strength (i.e., quantitative vs. verbal). So, a second major replicable 
finding among intellectually gifted participants is that individuals with differing intellectual profiles tend to occupy different 
educational, occupational, and creative niches. 

1 U.S. researchers in education policy have been influenced by education economists in referring to these attributes as “noncognitive”, but this 
terminology is both widely lamented (Messick, 1979) and misleading (Kell, 2018). We thank an anonymous reviewer for pointing out that the label 
“noncognitive” can be unhelpful because it may implicitly center discussion of human attributes around cognitive aptitudes, perhaps suggesting to 
some that attributes other than cognitive aptitudes are intrinsically less valuable by relegating them to a single, undifferentiated category. 
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Bernstein et al. (2019) extended this line of research by focusing on contributions related to being leaders in professional fields, 
such as winning major awards, earning substantial amounts of grant funding, or being a professor at a research-intensive university. 
Once more, the pattern replicated: Within the top 1% of reasoning, leaders in humanities fields tended to have stronger verbal than 
mathematical reasoning, whereas leaders in STEM fields tended to have stronger mathematical than verbal reasoning. In summary, the 
initial study and the multiple replications indicate that both level and pattern of cognitive abilities contribute to achievements in 
educational, occupational, and creative domains. 

2.3.2. Replication across independent gifted samples 
Additional studies addressing these questions have been conducted with independent cohorts with similar reasoning capacity. The 

following two examples illustrate replications of SMPY findings with data from (a) an equally select (top 0.01%) but independent 
sample of gifted youths from the Duke Talent Identification Program (TIP) and (b) the top 1% of a population-representative, random 
sample of students from the United States. The first replication we summarize is with an independent Talent Search sample at TIP, also 
selected using the SAT taken before age 13 years (see Makel et al., 2016). The TIP sample was surveyed again at age 40 years. Broadly, 
the patterns across TIP replicated those across SMPY: 37% earned doctorates, 7.5% had academic tenure (with 4.3% at Research 1 
universities), 9% had obtained a patent, and many were leaders of their organizations. Moreover, the structure of creative accom-
plishments as a function of math and verbal specific reasoning patterns was also replicated across these select samples, with TIP 
participants also pursuing life trajectories aligned with their reasoning strength. Thus, the pattern of correlations across highly select 
samples of gifted students between early talent and adult accomplishments is quite similar. 

One can argue that both the SMPY and TIP samples, identified through the Talent Search, are unique. Would findings from SMPY 
and TIP, which are non-random samples deliberately selected to focus on a portion of the intellectually talented population largely 
identified as middle schoolers in the 1970s, replicate with a random sample of intellectually talented students? Wai (2014) examined 
this question by drawing from the top 1% in cognitive scores of Project Talent, which was a stratified random sample of the nation's 
high school students first tested in Grades 9–12 in the 1960s and followed up after their graduation. Table 1 in Wai (2014) used data 
from SMPY and Project Talent to show that the percentages within the top 1% of reasoning in both samples were remarkably similar in 
earned bachelors, masters, and doctorate degrees, showing replication across multiple independent cohorts. Table 2 in Wai (2014) 
shows that even within the top 1%, higher cognitive reasoning was related to a higher rate of earning doctorates in both the SMPY and 
Project Talent samples. Overall, then, these studies show replication for higher education degree attainment across a nonrandom and 
random sample of the top 1% in cognitive reasoning. 

2.3.3. Constructive replication examples 
The purpose of constructive replication, according to Lykken (1968), is to vary different construct-irrelevant design features across 

studies while keeping the focal constructs of interest the same across each study. For example, Wai et al. (2009) illustrated constructive 
replications of the relationship between spatial reasoning and numerous educational and occupational outcomes by showing how 
these patterns of associations found in prior research (Super & Bachrach, 1957) replicated in the SMPY (Shea et al., 2001) and the 
Project Talent samples. Even though spatial reasoning was measured in different ways using distinct measures at different time points, 
the samples were of different ages and selectivity levels at the point of initial testing, outcomes varied from high school course 
preference to occupational attainment, and investigators were independent groups conducting studies for different purposes, the 
correlational structure between spatial reasoning and numerous educational and occupational outcomes was quite similar. 

Construct irrelevant design features might constitute variation across the different datasets collected for very different purposes on 
everything from initial testing to follow up information collected at later time points. Project Talent, for example, included numerous 
measures of abilities that were not focused on spatial reasoning and it was a stratified random sample of the United States. SMPY, in 
contrast, focused on the use of the SAT in addition to one type of spatial reasoning measure for initial talent identification, and the 
sample was not random (Shea et al., 2001). Super and Bachrach (1957) was a research synthesis of multiple types of studies that 
included spatial reasoning measures but also had design features that were completely irrelevant to spatial reasoning as a construct, 
and, despite this, these researchers found patterns between spatial reasoning and outcomes similar to those reported for the SMPY and 
Project Talent samples collected later in time. Thus, the Wai et al. (2009) study illustrated constructive replications across the last 50 
plus years for spatial reasoning. 

More recent research has taken a similar approach to constructive replications across a 60-year period by leveraging population 
representative, longitudinal studies that also included measures of spatial reasoning (Lakin & Wai, 2020; Wai & Lakin, 2020). These 
studies drew from Unietd States' samples, specifically Project Talent (first cohort identified in 1960), High School and Beyond (1980), 
and the National Longitudinal Study of Youth (1997). In the first study, Lakin and Wai (2020) examined whether the correlational 
patterns across different measures of spatial reasoning and educational and social outcomes (across these three independent samples) 
would replicate. Overall, students with spatial reasoning strengths, relative to those with mathematical or verbal strengths, tended to 
have more academic challenges, such as difficulty reading, poorer study habits, and other behavioral issues. Additionally, spatially 
talented students tended to complete college degrees at a lower rate than their mathematically and verbally talented counterparts 
(Lakin & Wai, 2020). 

In the second study, Wai and Lakin (2020) used the same samples to understand whether the proportions of different populations of 
gifted students from various demographic groups would be uncovered to a similar extent across various cognitive and noncognitive/ 
psychosocial selection tools. Overall, although there was variation, findings were replicated for spatial reasoning (Wai & Lakin, 2020). 
Because these replications were on multiple independent samples across time using different measures and outcomes but focused on 
the same focal constructs, the replications are particularly robust (Lykken, 1968). 
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3. Methodological design features: predictors vs. outcomes 

We further divide longitudinal studies into two categories (cf., Kell & Wai, 2019; Sackett et al., 2012).2 In predictor-focused lon-
gitudinal studies, focal constructs are identified at the outset and their associations with other variables are examined over the 
timeframe of the study, with later time points often showcasing important outcomes the original constructs are predictive of, especially 
due to some causal pathway. However, even when other variables in the study are considered important or interesting in their own 
right, the focus of the study remains on the constructs identified at its outset with the degree of interest in other variables examined 
being driven by their association or lack thereof with the focal constructs. For example, SMPY features hundreds of important vari-
ables, but they are of interest in the context of SMPY only because of their relationship with SMPY's focal constructs (i.e., cognitive 
reasoning abilities), which is what drove the initial selection of the participants. Thus, in predictor-focused studies, developing the 
nomological network of focal constructs examined at the outset of the study is the central concern. 

In outcome-focused longitudinal studies, the central concern is developing a better understanding of the nomological network of 
variables that occur later in a developmental sequence and typically acknowledged to be the result of a complex set of causal de-
terminants. For example, the Grant Study of Harvard undergraduates—and its matching study of individuals of lower socioeconomic 
status—was launched to uncover possible causal determinants of healthy aging (Vaillant, 2000). In this case, variables indicative of 
healthy aging (e.g., ailments, life expectancy) were the ultimate variables of interest, with other variables in the study—including 
those measured initially—being of interest primarily because of their potential capacity to ultimately understand and forecast healthy 
aging. 

Outcome-oriented research is intended to identify variables that aid in understanding and forecasting outcome variables as 
comprehensively as possible, whereas predictor-oriented research is concerned with understanding the focal constructs of interest 
identified at the outset of the study. If, for example, a longitudinal study of cognitive reasoning (i.e., predictor-focused) indicated that 
cognitive abilities were poor predictors of career satisfaction, the investigators would likely not add measures of variables that might 
better predict career satisfaction in their next wave, as career satisfaction, although an important variable, is not the key variable of 
interest in the study. However, if the investigators of a longitudinal study of career satisfaction (i.e., outcome-focused) found that their 
current battery of measures was not doing a good job accounting for variance in career satisfaction as the study progressed, they would 
likely add theoretically- and empirically-informed variables during future waves (and when planning future longitudinal research) in 
the hope of better understanding and predicting career satisfaction itself. 

We introduce these distinctions to clarify the terminology we use throughout the following sections as we regularly refer to some 
variables—in the case of SMPY, typically cognitive aptitudes—as predictors and others as outcomes, especially when making reference 
to methodological choices concerning different sets of variables in longitudinal research. Moreover, we also believe more broadly that 
carefully thinking about the distinctions between predictors and outcomes is useful in helping investigators in school psychology plan 
their own future longitudinal investigations. Distinguishing explicitly between predictors and outcomes is also key to recommenda-
tions that we highlight in the following sections.3 

3.1. Magnitude of predictors 

In longitudinal research, for an accurate association to be present between focal constructs and other variables in the study, the 
variability in the focal constructs in the study must match that in the population of interest the longitudinal sample is drawn from. 
When the measurement of variability of a construct is limited relative to its variability in the population of interest, there is range 
restriction in that construct, which can often reduce the observed association between that variable and others (Kell & Wai, 2019; 
Sackett & Yang, 2000). This concern is of particular importance in intellectually gifted samples, especially those like SMPY, because a 
full one-third of the cognitive reasoning range exists in the top 1% of the distribution (Lubinski & Benbow, 2000). Consequently, if 
assessment procedures are not sufficiently difficult, they will fail to register differences among individuals in the top 1% of cognitive 
aptitude—that is, they will suffer from a ceiling effect, such that variation in the construct of interest at the high end is not associated 
with differences in scores at the high end of difficulty of the instrument (Wang et al., 2008). A ceiling effect results in range restriction 
on the predictor, artificially reducing its observed association with other variables. 

As noted, awareness of ceiling effects and range restriction is critical when studying gifted populations because there are differences 
in achievement even within the top 1% of reasoning. In the case of SMPY, these differences would have been masked if the study's 
assessments were not able to capture variability in cognitive reasoning at the high end. As noted previously, 24% of Cohort 1, 31% of 
Cohort 2, and 51% of Cohort 3 earned doctoral degrees—differences in attainment that would have been masked had the initial 
reasoning assessments been unable to differentiate individuals within the top 1% of reasoning. Similarly, Cohort 2 participants ob-
tained NSF grants at over 1.5 times the rate of Cohort 1 participants and Cohort 3 participants obtained NSF grants at over 2.5 times the 
rate of Cohort 1 participants—differences that, again, would have been obscured had SMPY's assessment lacked sufficient measure-
ment precision (Kell & Wai, 2019). 

One solution to avoid range restriction on predictors when working with extremely high scoring samples is to make the test very 

2 We believe these two designations are practically useful for designing longitudinal studies and categorizing preexisting research but do not claim 
that they exhaustively define all longitudinal studies nor that all such studies will neatly fit into either category.  

3 We define a predictor as a property of persons or their immediate environments that has relevance for forecasting or understanding individuals' 
future behavior or properties (cf., Klimoski, 1993, p. 101). 
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difficult. The talent search model is one way to increase the headroom of the test. In talent searches across the United States, at lo-
cations such as the Johns Hopkins University CTY and the Northwestern University CTD, students take the SAT or ACT designed for 
high school juniors or seniors in the seventh grade (Assouline & Lupkowski-Shoplik, 2012). This approach avoids range restriction on 
the measure and allows students who might typically score at the ceiling on an on-grade standardized test to display their full potential. 

Many current testing systems in schools that focus on academic growth also can be used for the purpose of ensuring there is 
sufficient headroom on the measure. For example, many norms on tests such as Measures of Academic Progress (MAP) designed by 
NWEA provide data on whether, for example, a Kindergartner is reading at a much higher level based on computer adaptive as-
sessments. The talent search data illustrate that there is likely range restriction on the SAT and ACT as taken by extremely academically 
capable 11th and 12th graders (Lubinski & Benbow, 2000; Wai, 2012). The core takeaway is that when working with intellectually 
talented samples, ensuring that there is sufficient headroom on the test is key if one wishes to use that test as a predictor of variables to 
be studied in the future stages of longitudinal research. 

3.2. Breadth of predictors 

SMPY originally focused on mathematical and verbal reasoning due to the use of the SAT as the measurement tool for identification. 
However, SMPY eventually expanded the abilities it assessed, drawing on Guttman's radex model (Lubinski, 2000; Lubinski & Benbow, 
2000). The radex model includes the primary specific aptitudes of mathematical, verbal, and spatial reasoning as core to the hier-
archical model of cognitive abilities (Carroll, 1993). 

For Cohort 2 participants, SMPY investigators added measures of visuospatial reasoning, an aptitude that has been underappre-
ciated for many decades (Kell & Lubinski, 2013), despite evidence for its psychological importance having been apparent since at least 
the late 19th century (e.g., Binet, 1892). Although the positive manifold dictates that the primary cognitive aptitudes will typically be 
positively correlated (Borg, 2018), the mean intercorrelation is roughly 0.30 (Carroll, 1993)—and lower in gifted samples (Reynolds, 
2013)—meaning that individuals can vary widely across specific abilities. Within Project Talent, for example, about 70% of the top 1% 
of scorers in spatial reasoning are not in the top 1% of math or verbal reasoning based on a population representative sample (Wai 
et al., 2009; Webb et al., 2007), suggesting particular utility in measuring spatial reasoning in addition to more typically assessed 
aptitudes. 

SMPY's studies investigating the influence of spatial reasoning on long-term outcomes have consistently affirmed the value of 
examining cognitive reasoning capacities beyond verbal and quantitative. Shea et al. (2001) found that participants whose intellectual 
profiles featured stronger spatial and quantitative than verbal reasoning tended to earn undergraduate and graduate degrees in STEM 
disciplines—in addition to finding employment in such disciplines—whereas individuals evincing the opposite intellectual profile 
tended to gravitate toward educational and occupational opportunities in the arts and humanities. Kell et al. (2013) extended this work 
to creative outcomes, including the production of patents and peer-reviewed scholarly publications. Results mirrored those of Shea 
et al., with SMPY participants with stronger verbal than spatial and quantitative reasoning tending to publish in the arts and hu-
manities and those with stronger visuospatial than verbal reasoning tending to publish in STEM disciplines or produce patents. They 
further showed that inclusion of spatial reasoning beyond verbal and mathematical reasoning accounted for an additional 7.6% of the 
variance in predicting creative outcomes more than 30 years after participants took the assessments. 

It is important to note that, consistent with recommendations to measure cognitive reasoning constructs using multiple types of 
content (Lakin & Kell, 2020), Shea et al. (2001) assessed spatial reasoning using two indicators (i.e., mechanical reasoning and spatial 
relations), whereas Wai et al. (2009) assessed it using four indicators (i.e., three-dimensional spatial visualization, two-dimensional 
spatial visualization, mechanical reasoning, and abstract reasoning). To assess associations with constructs that are presumed to 
range from somewhat to highly general in nature, not only should there be breadth in predictors, but breadth in the content of how 
these predictors are assessed, as well. 

Although SMPY's focal constructs are cognitive aptitudes, its participants have been comprehensively assessed in ways consistent 
with Cattell's (1957) recommendations to gather L-data (i.e., life record), T-data (i.e., tests and other objective assessments), and Q- 
data (i.e., questionnaires).4 The initial selection of SMPY participants was based on T-data and the detailed information about many 
aspects of their lives that has been gathered at each timepoint (e.g., income, number of children, occupational title, relationship 
satisfaction) constitute L-data (e.g., Kell et al., 2022; Lubinski et al., 2006, 2014). SMPY's Q-data include participants' responses to 
surveys tapping a wide range of psychosocial constructs, including personality traits, vocational interests, work preferences, and life 
values (Lubinski et al., 2014; McCabe et al., 2020). Inclusion of such a wide array of assessments not only helps provide a compre-
hensive portrait of participants' lives over time, it aids in forecasting and understanding important outcomes examined later in the 
course of the study. For example, McCabe et al. (2020) showed that leaders in STEM fields, compared to non‑leaders, differed in their 
theoretical values, investigative interests, dominance, and self-confidence. 

Regarding expanding the breadth of predictors based on population representative longitudinal samples outside of SMPY, the Wai 
and Lakin (2020) article reviewed earlier is relevant. These researchers examined how the breadth of predictors across cognitive and 
non-cognitive domains might be expanded to include measures beyond the typical mathematical and verbal reasoning aspects found 
on most standardized tests. They found that in addition to including spatial reasoning, measures of creativity, the personality trait of 
conscientiousness, and artistic and leadership interests (as measured in the Project Talent sample they used) might improve the 

4 Block and Block (2006) further recommended the inclusion of observer reports (O-data) in longitudinal research. 
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representation of historically underserved and low-income students. Spatial reasoning and conscientiousness are well studied con-
structs and perhaps more likely to replicate, but the other findings were tentative. As Snow (1999) essentially argued, to the extent that 
a wider range of aptitudes become represented in education, they may then become recognized as goals of education. Of course, if a 
wider variety of attributes beyond mathematical and verbal aptitudes (e.g., foreign language aptitude, ideational fluency, inductive 
reasoning) is selected to be explicitly assessed in educational contexts, the selection should be rooted in well-established structures of 
cognitive, interpersonal, and intrapersonal constructs (e.g., Cattell-Horn-Carroll model of cognitive abilities; five factor model of 
personality traits; Keith & Reynolds, 2010; Widiger, 2017). 

4. Methodological design features: outcomes 

Ideally, investigators should put as much care into choosing the outcomes of their longitudinal studies and deciding how to measure 
those outcomes as they do when selecting the predictors and other focal constructs that they study at the beginning stages of research. 
To the extent that a longitudinal study is concerned with identifying indicators of “success” (e.g., academic, career, interpersonal, 
mental health, physical health), investigators must think carefully first about how they want to define success conceptually, then 
subsequently consider how they want to assess success in the various manifestations they choose (Kell, 2022). In the following sections, 
we describe how these choices can affect the observed associations between outcomes and the constructs measured at the earlier 
timepoints of a longitudinal study. 

4.1. Types of outcomes 

SMPY features a sequence for classifying outcomes first articulated by R. L. Thorndike (1949) who specified three types of outcomes 
defined both in terms of the timespan in which they become available and their comprehensiveness in representing notions of success. 
This sequence of outcomes was originally formulated under the auspices of determining how successful personnel selection procedures 
were, but they are highly applicable to longitudinal research, both in school psychology and beyond. The most important outcomes are 
ultimate outcomes, which are comprehensive, and often multidimensional, variables that represent rationally defined end states for the 
study in question. These are, fundamentally, conceptual variables that investigators choose, or construct, based on the state of the field 
and the nature of the research they are conducting. These conceptual outcomes are then operationalized in terms of measurable 
variables. In SMPY, information about a variety of ultimate outcomes was gathered when participants were in their 50s, a time when 
most individuals had completed their educations, were well into their professional careers, and were in their peak years of earnings and 
productivity (Lam et al., 2012; Lubinski et al., 2014). Examples of ultimate outcomes gathered at this time include highest degree 
obtained, income, occupational status (e.g., Fortune 500 CEO, tenure at a research-intensive university), and number and type of 
creative accomplishments (e.g., books authored, patents, peer-reviewed publications). 

Ultimate outcomes are very useful both conceptually and practically, but they are often difficult to gather information about and it 
takes a substantial amount of time for those data to become available as they take many years to manifest. For example, many school 
psychology researchers are probably interested in the highest level of educational attainment their participants reach or the mental and 
physical health of their participants after they have completed their educations. However, in many cases, it will not be feasible to 
gather information about those outcomes at all or investigators will want details about their participants' standings on outcomes before 
these distal markers are finally reached. For example, school psychologists may be interested in whether a classroom intervention or 
new type of educational practice results in improvements in the earnings of their participants at midlife but are unable to wait for such 
details to become available before carrying out any type of evaluation of their efforts (see Watts et al., 2019, for discussion on 
incentivizing this kind of long-term evaluation). 

Thus, longitudinal researchers also typically use intermediate outcomes. Intermediate outcomes are variables that are judged to be 
related to ultimate outcomes conceptually or empirically, but they become available before ultimate outcomes are reached while also 
being separated from the beginning of the investigation by a substantial amount of time. Intermediate outcomes may be related to 
ultimate outcomes on theoretical, logical, or statistical grounds. For example, if an investigator wants to study how well various 
student characteristics predict success among attorneys, they could initially examine how well these characteristics predict passing the 
Bar Exam as doing so is a prerequisite for becoming a practicing attorney. SMPY features a wide variety of outcomes that can be 
considered intermediate, such as the occupational titles, incomes, and highest degree obtained by participants when they were in their 
early 30s (Benbow et al., 2000; Lubinski et al., 2006). 

Finally, there are immediate outcomes, which are variables that are presumed to be related to intermediate and ultimate outcomes, 
but about which data are available at the beginning of the longitudinal investigation or relatively soon after it begins. In school 
psychology research focused on long-term academic success (e.g., highest degree obtained) of current high school students, immediate 
outcomes might include grades in individual classes, cumulative GPA at the end of each academic year or upon completion of high 
school, graduating after 4 years of high school attendance, status of the undergraduate institution students attended, and highest 
degree pursued after finishing high school (e.g., associate's vs. bachelor's vs. no degree). Much of education research uses immediate 
outcomes such as test scores or test score growth, for example. 

SMPY contains an exemplary case of the sequence from intermediate to ultimate criteria. Achter et al. (1999) studied participants' 
college majors and whether they could generally be classified as falling into the arts/humanities, STEM, or other area in their early 20s; 
Wai et al. (2005) examined whether participants' occupations fell into these same three groupings in their early 30s; and, finally, 
Bernstein et al. (2019) examined the fields in which participants attained eminence in their careers in their 50s. The first two can be 
considered examples of intermediate outcomes, whereas the final study concerns outcomes that many would consider to be ultimate 
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outcomes. 

4.2. Magnitude of outcomes 

The same amount of careful thought that goes into developing methods that adequately reflect the degree of individual differences 
in predictor variables ideally should go into developing measures of outcomes. Artificially restricted variation in outcome variables 
due to poor measurement will reduce the observed association between predictors and those outcomes even if the predictors are 
properly assessed. Just as variation in scores on predictors can be truncated if assessments lack appropriate headroom, so too can scores 
on outcomes. 

A variety of strategies can be employed to ensure that adequate variability in outcomes can be observed (Kell & Wai, 2019; Park 
et al., 2007). One approach is to employ continuous rather than categorical measures, which allow more precision. When categorical 
outcomes are used, developing fine-grained categories that can be rank-ordered in terms of difficulty or rarity of attainment can reveal 
associations with predictors that would otherwise remain hidden. For example, depending upon when the longitudinal study is 
initiated, a viable immediate outcome in school psychology research might be earned acceptance to an undergraduate institution; 
however, the precision of this outcome could be expanded by indexing the number of acceptances, the number of acceptances to highly 
ranked schools (e.g., top 25, top 10), the number of academic scholarships received, and the amount of funding provided by those 
academic scholarships. In some studies, “stretching out” outcomes in this way may reveal little appreciable variation, but in others it 
could reveal important differences. 

As indicated in the immediate–intermediate–ultimate sequence, time plays an important role in conceptualizing and measuring 
outcomes. Thus, focusing on outcomes that take a substantial amount of time to emerge is a second strategy for ensuring adequate 
headroom on such variables. In SMPY, 88% of Cohort 1 participants, 96% of Cohort 2 participants, and 96% of Cohort 3 participants 
obtained 4-year degrees (Lubinski & Benbow, 2006). If investigators had stopped there, the apparent relationship between differences 
in cognitive reasoning in the top 1% and differences in educational attainment would have been regarded as relatively trivial, and, 
indeed, it would have appeared that cognitive reasoning beyond the top 0.05% was not important for educational achievement. As the 
study allowed adequate time for the participants to complete their educational journeys, however, differences in attainment emerged: 
24% of Cohort 1 participants, 31% of Cohort 2 participants, and 51% of Cohort 3 participants earned doctoral degrees. Sufficient 
headroom to capture substantive variability in educational attainment was created by allowing enough time to pass for differences in 
accomplishment to accumulate. The study also used an outcome with enough precision to capture those differences when they did 
arise. Finally, the outcome was a sufficiently difficult to achieve—and, thus, rare—criterion that would be relatively unlikely to be 
reached by the majority of the general population (i.e., the doctoral degree attainment rate in the United States' general population is 
approximately 2%; U.S. Census Bureau, 2012a, 2012b). 

4.3. Breadth of outcomes 

A broad sampling of assessments is needed to fully capture the psychological attributes of human beings, both in the general 
population and among the intellectually gifted. For the long-term implications of those attributes to be revealed, however, an equally 
broad sample of outcome variables must be assembled. For example, we noted the consistent tendency for individuals with stronger 
verbal reasoning than quantitative and visuospatial reasoning to gravitate toward the humanities and those with the opposite profiles 
to gravitate toward STEM (Kell et al., 2013; Wai et al., 2009). The power of these specific aptitudes to forecast the types of careers and 
achievements that SMPY participants have would have gone undiscovered if the fields that individuals earned their degrees in and 
pursued their employment had not been categorized. 

Moreover, the many varied ways in which developed verbal, mathematical, and spatial reasoning manifest in people's lives would 
not have been clear without the fine-grained outcome variables featured in these investigations, including not only detailed catego-
rizations of disciplines within the broad categories of the humanities and STEM (e.g., atmospheric sciences, folklore, petroleum en-
gineering, theology), but also the diverse creative outputs that participants produced within these fields (e.g., patents for Fortune 500 
companies, sculptures, software programs, theater productions; Kell et al., 2013; Makel et al., 2016; Wai et al., 2005). 

5. Additional considerations and future directions 

In the preceding sections, we used the design and results of SMPY to outline beneficial practices for conducting longitudinal 
research that may be helpful in improving the practice of such research in school psychology. In the following sections, we briefly 
explore some additional issues school psychologists may want to consider when conducting longitudinal research. 

5.1. Expanding the outcome domain 

In our recommendations drawn from SMPY, we noted the importance of broadly sampling outcome data when conducting lon-
gitudinal research. Over its long history, SMPY has largely focused on the performance of its participants in terms of their achievements 
in the educational and occupational spheres, with the subsequent creative accomplishments that flow from them. Currently, however, 
work is underway to expand the outcome space for SMPY even beyond these achievements to include measurements of participation in 
civic life and contributions to the broader social good (e.g., volunteering activities; McCabe et al., 2018) in recognition of the many 
varied ways that human beings can contribute to the world around them. Broadly, lifespan developmental research on gifted 
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populations like SMPY, but also population representative samples, are important because there are such a wide range of ways in 
which talented students can develop their expertise (Subotnik et al., 2011). What SMPY shows in particular is that even students 
deliberately selected on reasoning measures early on tend to have quite a wide range of eventual occupational outcomes not isolated to 
any one domain; thus, the breadth of outcomes is incredibly important to capture innovation of all kinds. 

Taking a similar approach in school psychology research may be useful for more fully identifying the scope of influence of variables 
assessed at the outset of longitudinal studies, especially considering rising appreciation of the importance of psychosocial or socio-
emotional skills in educational environments (Eklund et al., 2018; Olszewski-Kubilius et al., 2015). On the predictor side, variables 
that may appear to provide little value in forecasting academic outcomes may be highly valuable in understanding outcomes such as 
relations with classmates and teachers, mental and physical health, and contributions to the broader school environment (e.g., 
participation in extracurricular activities). On the outcome side, expanding the scope of variables investigators are interested in can 
lead to a broader understanding of students' lives and help put into perspective what the fundamental goals of educational systems 
ultimately are. 

5.2. Overcoming the limitations of past gifted studies 

Especially in the context of the United States, SMPY has provided numerous insights about gifted students, talent identification, and 
talent development (Lubinski & Benbow, 2021). However, despite many strengths, it is a study conducted at a particular time segment 
in history and with students largely drawn from a particular talent identification procedure in the United States. Thus, the sample is not 
representative of racially, ethnically, and linguistically minoritized individuals, as at the time the sample was identified, many of these 
individuals had not had the opportunity to fully develop their cognitive aptitudes to be considered gifted or talented (Hair et al., 2015). 
Issues of structural inequalities and equity largely impacting minoritized students (Peters, 2021) are also aspects that remain unad-
dressed by the studies discussed here. 

Additionally, some critics have noted that similar to Terman's (1925) longitudinal study of giftedness, participants were deliber-
ately selected for and knew about their abilities and may have been provided additional supports (Ericsson, 2014). However, popu-
lation representative samples of giftedness that were randomly sampled show quite similar proportions of higher degrees earned (e.g., 
bachelors, masters, PhDs) as a function of reasoning level, suggesting that knowing about one's abilities or supports may not be as 
important as assumed. 

Another possible limitation is the SAT as a measure of developed cognitive reasoning. The purpose of using the SAT at an earlier age 
(age 13 years compared to 17 or 18 years) for talented students was done with the rationale that the measure might function as more of 
a reasoning test for talented younger students (Benbow, 1988). Given that the SAT (Frey & Detterman, 2004) and ACT (Koenig et al., 
2008) have been shown to largely measure general cognitive aptitude, this seems reasonable, but this approach may still be limited in 
various aspects. 

5.3. Future research and conclusions 

School psychologists conduct many studies that focus on immediate rather than intermediate or ultimate goals, but there are many 
interventions that would benefit from longitudinal research. Future research like SMPY, but extended to larger and more culturally and 
linguistically diverse samples not only in the United States but also around the world, might be quite fruitful. Multidisciplinary ap-
proaches from various fields and methodological tools for studying giftedness and talent development (Wai & Guilbault, 2022) would 
also help improve the research questions asked and data sources used to address gifted education research but also perhaps how gifted 
education research can be applicable to other fields and in practice such as for school psychology. If there was a way to help bring 
together more school psychology and gifted education researchers and practitioners to learn from one another and better understand 
how each approach might benefit the other, this collaboration would enhance the quality and applicability of research on all students 
in schools. This especially may help inform how school psychologists can play a larger and even more impactful role in helping identify 
and support gifted students, especially those from low-income, minoritized, and linguistically diverse backgrounds who have not had 
the full opportunity to develop their talents. Drawing from longitudinal design innovations from gifted education research may thus be 
helpful to school psychology more broadly and school psychologists who work with gifted students in particular, and we hope that 
these two disciplines may form fruitful collaborations when considering aspects introduced in this article. 
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