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Abstract 

Philosophy of science has historically had a physics focus, where the success of its theories is tested 

against paradigmatic examples in physics, and then modified to accommodate “special sciences” by 

adding caveats and exceptions. This paper aims to show that there is value for general philosophy of 

science to take the social sciences seriously by positing grit psychology as a testing case and treating 

it in much of the same way that philosophers of science have been treating physics examples. I 

consider theories of causation, explanation, and counterfactuals in the grit example and discuss the 

philosophical ramifications. 

1. Introduction 

Philosophy of science has historically focused on physics as the model science. That is, philosophical 

theories of scientific concepts, such as causation, explanation, and counterfactuals, are often tested 

on paradigmatic physics examples, and physics examples alone, for assessment of descriptive 

adequacy and prescriptive value. More recently, development in the philosophy of biology has 

shown that taking biology as the primary testing ground for philosophical theories of science is not 

only productive for understanding biology, but can also lead to novel perspectives in general 

philosophy of science. Similar efforts have also since occurred in areas such as climate science and 

economics. 

Accordingly, many recent theories in the philosophy of science are careful about not restricting their 

use context to physics alone. For example, Woodward's interventionist account of causation 

explicitly advertises itself as allowing causal theorizing in non-physical contexts. It does so by leaving 
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the task of specifying appropriate causal variables to domain scientists. That is, instead of 

characterizing causation in such a way that only physical events can serve as causes (as, for example, 

the contact theory of causation does), the interventionist theory of causation takes the position that 

it is not the job of the theory of causation to specify what counts as an appropriate cause. When 

physicists apply interventionism to physics, they will distinguish appropriate from inappropriate 

physical causes. When social scientists apply interventionism to the social world, they will identify 

appropriate from inappropriate social causes. The theory of causation does not care if these causal 

variables are emergent or otherwise irreducible to physics. 

While not all pluralistic theories in the philosophy of science target the social sciences as an area to 

include, many do. The present paper aims to put these theories to the test in a social psychology 

case study, much in the same way that old philosophical theories of science must pass the test 

example of Newtonian mechanics. The goal is to lay out, in a systematic way, what is required to give 

a philosophical account of what have been traditionally considered as core scientific concepts in a 

social science context. 

Insofar as possible, I will hold the same testing standards physics-inspired theories are typically held 

to. On the one hand, I will allow the philosophical theories to diagnose certain scientific practices as 

misguided, even if these practices are unchallenged within the scientific community. On the other 

hand, if a philosophical theory attempts to rule out, from first principles, widely engaged scientific 

activities as impossible, or if its description of scientific activities seems to miss the point, then I will 

pronounce the philosophical theory inadequate. 

This paper is organized as follows. In section 2, I provide background information for my testing 

example -- trait grit -- as well as some justification for this choice. In sections 3, 4, and 5, I discuss 

three major themes in the grit literature that would benefit from philosophical theorizing: whether 

grit counts as a proper cause, whether grit explains behaviour, and what it means to reason 

counterfactually about grit. Section 6 concludes. 

2. A brief history of grit 

In 2007, the psychologist Angela Duckworth and colleagues proposed grit as a personality trait that 

explains why “some individuals accomplish more than others of equal intelligence” (Duckworth et 

al., 2007). They developed a 12-item questionnaire that purportedly measures grit along two facets: 



Consistency of Interests and Perseverance of Effort. The former asks questions such as whether the 

subject’s “interests change from year to year”, while the latter asks whether the subject is “a hard 

worker” (Duckworth et al., 2007).  

Grit is thus proposed as a “noncognitive” determinant of success. The distinction between cognitive 

versus noncognitive attributes is somewhat blurry and does not track whether the construct involves 

a conscious, reflective component (Messick, 1979). The initial motivation behind the distinction is to 

differentiate between when low performance on an intelligence test results from lacking ability and 

when it results from lacking motivation to perform well or being distracted by something outside the 

test. In the context of education, noncognitive attributes also refer to less transient features such as 

study habits and educational ambition (see, e.g., Bowman et al., 2019). 

Since 2007, a myriad of studies has been conducted around the efficacy of grit as a noncognitive 

determinant of academic (Duckworth et al., 2011; Strayhorn, 2014; Tang et al., 2021) and vocational 

(Mueller et al., 2017; Suzuki et al., 2015; Walker et al., 2016) success. Although psychologists are often 

very careful not to use the word “cause”, there should be no doubt that grit is meant to stand in a 

causal relationship with success. While many studies cited in favour of grit are correlational, 

researchers often take their conclusions to motivate grit intervention programs. A U.S. Department 

of Education report (Shechtman et al., 2013) even goes as far as highlighting grit as an area that 

“should play an essential role in evolving educational priorities”. It is clear that, in addition to 

whatever epistemic merit grit research might have as a purely scientific exercise, its sociopolitical 

stakes must be understood in causal terms. 

As is typical in fields such as social psychology, education, and business management, studies around 

grit often suffer from a variety of methodological issues. These include sampling bias (Pendyala & 

Vyas, 2023) and measurement problems (Credé, 2018; see also Zhao, 2023). Curiously, inconsistent 

correlational evidence (e.g., Forbes & Fikretoglu, 2018; Direito et al., 2021) has not been the primary 

focus of grit skeptics. Instead, much emphasis has been placed on questioning the internal 

coherence of grit (Jachimowicz et al., 2018; Guo et al., 2019; Postigo et al., 2021) and the screen-off 

relationship between grit and adjacent constructs (Hicks, 2010; Meriac et al., 2015; Rimfeld et al., 

2016). There is thus a variety of philosophical themes relevant in the grit debate that go beyond 

evidential inconclusiveness. 



Grit is an ideal testing ground for philosophical theories for several reasons. First, whether grit is a 

legitimate construct that causes and explains behaviour is still an unsettled question within social 

psychology. This means that researchers are still debating issues such as how to understand the 

theoretical foundations of grit or interpret evidence around it. This gives philosophers of science an 

opportunity to check if our analysis respects scientific concerns in appropriate ways. Second, grit as a 

personality trait is neither purely macroscopic like a network’s structure, nor plausibly reducible like 

pain. It therefore forces us to tackle the question of nonreductive, nonemergent causation seriously. 

Third, the idea of noncognitive determinants of success in general, if not grit in particular, is difficult 

to dismiss as a case of causal reasoning. Many of us had to consciously develop strategies to cope 

with public speaking anxiety when we first started teaching. We needed to figure out ways to stay 

motivated after journal rejections or grant denials. We routinely teach these skills to our students in 

the hopes of helping them succeed. It seems unnatural to not use causal language to describe our 

own activities and reasoning. It seems unnecessarily pessimistic to say that such descriptions cannot 

be studied scientifically, even if we know such a study would be difficult. 

Ultimately, I am open to the possibility that the notion of causation, explanation, or counterfactuals 

invoked in the grit case are sui generis in some sense and should not be analyzed in the same way as 

flagpoles and barometers. However, I would like to encourage philosophers of science to not start 

with this assumption. 

3. Grit as a Cause 

The theory of causation most naturally applied in the grit case is interventionism, which comes in 

several flavours (Menzies & Price, 1993; Woodward & Woodward, 2005; Pearl, 2009; Hitchcock, 

2009). Instead of offering a comprehensive review of the vast literature on causation, I will discuss 

two components that are important to all interventionist accounts: precision intervention and the 

Markov screen-off condition. I will also offer some brief remarks on process and regularity theories in 

the grit context. 

3.1 Precision Intervention 

One common criticism of the interventionist account of causation is its reliance on precision 

intervention. The basic idea behind interventionism is that C causes E just in case intervening on C 

results in a change in E. This, however, is not enough, because an intervention in the ordinary sense 



may also directly affect E or affects another cause of E, C’, in addition to affecting C. Consequently, 

the intervention is typically considered to be precise or “surgical” (Pearl, 2009) in that it affects C 

alone. Every other change in the causal network must be a result of the change in C, and not the 

intervention. 

The idea of precision interventions raises the question of feasibility. Here, theorists diverge. One 

strategy is to adopt a mathematical notion of intervention, where to intervene on C just is to set C to 

a particular value (Spirtes et al., 1993; Pearl, 2009). This strategy leads to a circularity worry 

concerning how we might come to know the effect of such an intervention on C without already 

assuming a causal relationship between C and E. The other camp is to assert that precision 

interventions are, in fact, fairly common (Menzies & Price, 1993; Weinberger et al., n.d.), and that 

examples of unmanipulable causes create problems for competing theories of causation as well. 

While this camp also faces the circularity challenge in the sense that it starts with the assumption 

that causation exists in the world, the challenge is much less worrisome because judgments of 

manipulability do not need to assume the existence of particular causal relationships (Woodward, 

2023). 

Before discussing the problem of precision intervention in the grit case, let me first highlight an 

interesting divergence in how psychologists theorize about personality traits as causes. As briefly 

summarized above, manipulability is essential to not only interventionism, but also many other 

theories of causation that invoke counterfactual dependence between a cause and its effect. In fact, 

causal theories that do not rely on counterfactual dependence, namely, regularity theories, are often 

taken as being antirealist about causation. Consequently, causal claims that involve unmanipulable 

causes are typically considered as challenging cases (e.g., Menzies & Price, 1993). 

For personality psychologists, however, the relationship between manipulability and causation is 

much less immediate. Arguably, the most important aspect of the trait theory of personality is that 

traits, unlike habits or situations, are difficult to change (Allport, 1931; Johnson, 1997; see also 

Moreau et al., 2019). In fact, personality traits are considered appropriate causes of behaviours 

because their unmanipulability. During the so-called person-situation debate, trait psychologists 

debate with behaviourist-inspired psychologists over whether behaviours are best explained by long-

term, trait-like tendencies or short-term stimulus-response analysis. In a critical review of 

situationism, Bowers calls the stimulus-response view of causation “misleadingly superficial” 

(Bowers, 1973). He then compares personality traits with laws of motion and argues that 



understanding these laws provides us with genuine causal knowledge, even if they do not always 

increase the level of control we have at a day-to-day level. 

We might reasonably wonder whether the conceptualization of grit as a personality trait (Duckworth 

et al., 2007) would conflict with the desire to develop grit-enhancing interventions. Curiously, I had 

not come across any skepticism over the causal power of grit along this line. On the one hand, while 

difficult to change, personality traits are not unchangeable (Roberts et al., 2017), and the occasional 

malleability of certain personality traits does not seem to deprive them of their trait status. On the 

other hand, the short-term experimental manipulability of grit has been taken as evidence that grit 

contains state-like features (DiMenichi & Richmond, 2015). Similarly, this finding has not caused the 

authors to question the causal efficacy of grit. 

In addition to the desirability of manipulation, the feasibility question is similarly complicated in the 

case of grit. And this is true for both Pearl’s setting intervention and Woodward’s possibility 

constrained intervention (Woodward’s 2023 terminologies), though in different ways. 

Recall that Pearl’s setting intervention is achieved by setting the value of a variable in a particular 

way, ignoring any feasibility constraints that might arise in the physical world. In the case of grit, the 

target of intervention would have to be the grit score, as measured by the Grit Scale. The Grit Scale, 

developed by Duckworth et al. (2007), is composed of two sub-scales, corresponding to the two 

factors, Consistency of Interests and Perseverance of Effort. The original recommendation in 

Duckworth et al. (2007) is to use the combined grit score as the predictor. However, researchers 

disagree over whether positing grit as a higher order factor is psychometrically legitimate (Credé, 

2018; Tyumeneva et al., 2019) as well as whether both factors play a role in causing behaviour 

(Jachimowicz et al., 2018; Postigo et al., 2021). These concerns challenge the assumption that the 

overall grit score is the appropriate target of intervention. A proponent of set intervention may 

respond by saying that we should settle on a theory of grit before trying to precision-intervene on it. 

However, psychometric research typically involves extensive causal theorizing, and it would certainly 

be a weakness of our causal theory if it must be informed by, and therefore cannot inform, 

psychometric research. 

The above worry is greatly alleviated in the case of possibility constrained intervention, because 

here, the manipulability of grit and its two components is determined by the world, rather than by 

our theory. If it is in fact the case that only Perseverance of Effort, but not Consistency of Interests, is 



genuinely causal, then we would come to learn this fact when we discover that successful 

intervention programs target one but not the other. Indeed, this appears to be precisely what 

researchers are already doing when they claim that grit is better understood as unidimensional. 

Understanding intervention as an actual activity faces a different set of challenges, however. 

Personality traits such as grit do not have a concretely defined set of behavioural manifestations or 

even psychological processes (Funder, 2001). Although the Grit Scale asks for specific behaviours 

such as maintaining focus or being diligent, there are often numerous ways of interpreting what 

counts as an instance of said behaviour. This makes it difficult to determine whether any given 

intervention program targets grit alone, or whether it targets a grit behaviour, which is the true 

cause for success. For example, programs that teach students study skills are often effective in 

improving their academic performance (Hattie et al., 1996), and it seems plausible that developing 

these skills may result in students classifying themselves as diligent and good at maintaining focus, 

thus scoring high on the Grit Scale. Unlike my worry with setting intervention, however, I believe it is 

reasonable, in this case, to put the burden on the grit theorists to determine the relationship 

between trait grit and grit behaviour. All I aim to do here is to flag the fact that the question of 

whether a certain intervention is precise is much more complicated in the case of social psychology. 

3.2 The Markov screen-off condition 

The Markov Condition (MC) is an important property in causal modeling and causal discovery. There 

are several equivalent formulations of it (Hitchcock, 2023), but I will focus on the screen-off 

formulation, as it is the most intuitive. Informally, MC states that, if C causes E, then the conditional 

probability of E on C is independent of every variable in the causal graph except for the effects of E.1 

That is, C “screens off” E from all other variables, except for the effects of E. 

Although social psychologists are not quite thinking about causal structures as causal Bayes nets, 

many of their worries can be understood as worries about screening off. Since grit is a relatively late 

addition to traits that center around persistence and self-control (see Ryans, 1939 for a early review), 

skeptics have worried about whether, predictively, it adds anything new (Rimfeld et al., 2016; Credé 

 
1 This is, of course, an oversimplification. As (Steel, 2005) points out, the parent-descendent relationship in MC 
does not need to be interpreted as a causal relationship. A further Causal Markov Condition has also been 
formulated (Spirtes et al., 1993) and debated (Cartwright, 2002; Hausman & Woodward, 1999; Cartwright, 2006). 
Nevertheless, my analysis of grit does not invoke these subtleties. I will thereby proceed with this 
oversimplified gloss. 



et al., 2017). In other words, critics argue that grit cannot be a genuine cause if its effects are 

screened off by variables such as conscientiousness. 

This is an area where psychological debates about the causal structure around grit and related 

constructs can benefit from philosophical reasoning about causal models in several ways. First, the 

benefit of Markov screen-off is that it provides directionality for completed causal graphs. However, 

screen-off relations that occur in incomplete graphs are not always indicative of such relations in the 

complete graph (Sober & Steel, 2013). That is, variable A may screen off variable B in an incomplete 

graph, but fails to do so in a complete graph, where A and B share previously-unknown common 

causes. Since causal reasoning about human behaviour is very far from complete at present, the fact 

that conscientiousness screens off grit at present may not mean that it will continue to do so 

throughout future development of the causal graph.  

Second, it seems that current skepticism of grit based on screen-off evidence is largely motivated by 

the fact that grit is a late comer when compared with conscientiousness and self-control. This is, of 

course, not a very convincing reason. Ideally, we would like to study whether conscientiousness 

screens grit off of all of its effects but not vice versa, so we can determine which is the more useful 

variable to keep in the final causal model. 

Unfortunately, without precision intervention on almost every variable, it is often impossible to 

distinguish between several Markov equivalent structures (Eberhardt et al., 2005). Furthermore, 

even with precision intervention, there would still be structural underdetermination if the causal 

graph is incomplete (Eberhardt, 2013). Given the difficulties associated with precision intervention 

and causal completeness in the grit context discussed above, theorists should seriously consider 

alternative causal structures that are equally supported by the current screen-off evidence. 

Third, there is sometimes a conflation between grit’s (lack of) psychometric independence and its 

(lack of) causal independence. Several studies have challenged the construct validity of grit by 

pointing to its close connection with conscientiousness in structural equation models (Rimfeld et al., 

2016; Schmidt et al., 2018; Ponnock et al., 2020), which is a different kind of challenge from that of 

grit’s causal efficacy, and faces a different set of methodological issues unique to structural equation 

modeling. In a sense, this is a much deeper challenge to grit’s legitimacy as a construct than causal 

screen-off. Nevertheless, critics (e.g., Credé et al., 2017) and defenders (e.g., Duckworth & Gross, 

2014) alike cite grit’s predictive edge as evidence in support of its construct independence. 



3.3 Process and Regularity Theories 

Compared with interventionist accounts of causation, process and regularity accounts tend to be 

much more physics-oriented. I will therefore not go into much detail on these accounts. 

Nevertheless, since interventionism also faces various challenges, I think we should not close the 

book on these theories yet. Below, I make a few remarks about how process and regularity theories 

may be adapted to the grit case. 

Process theories of causation hold that causes produce their effects through causal processes. In the 

context of physics, this is usually cashed out in terms of the transference of some conserved quantity 

from the cause to the effect (e.g., Dowe, 1992). As such, the account clearly would not apply to the 

grit case. However, if we are willing to broaden the notion of causal processes, then, process 

theories may turn out to be surprisingly suitable to personality psychology. 

The trait theory of personality has, by and large, emerged victorious from the person-situation 

debate (Funder, 2001; Moreau et al., 2019). That is, psychologists now generally accept personality 

traits as genuine causes of behaviour, even if situational factors and acute experimental 

manipulations also play a role. Although theorists disagree over the precise nature of personality, it 

seems reasonable to expect that any satisfactory account of personality would include a story about 

how personality-defining experiences will come to affect personality-specific behaviours. Given the 

difficulty associated with intervening on personality, a process account of causation with an 

appropriate broadening of the notion “process” may be more descriptively apt for personality 

psychologists. 

Process theories are often considered as more metaphysically (and epistemically) demanding than 

interventionism, whereas regularity theories are typically considered as the least demanding. At its 

minimum, Humean regularity theory requires only that there be constant conjunction between cause 

and effect in the past, with no expectation that it would continue in the future. More substantively, 

we may require that the constant conjunction is a true universal generalization, or that it is governed 

by a law of nature, or that we are justified to infer the occurrence of the effect from observing the 

cause (Andreas & Guenther, 2021). 

Perhaps surprisingly, the allegedly-minimalistic regularity accounts have a much harder time than the 

allegedly-demanding process accounts when it comes to adaptability to the grit case. As discussed 

above, trait theorists are often quite resistant to the stimulus-response view of causation. This 



should not surprise us if we consider the fact that personality traits are theorized as more than their 

manifest behaviour – two people with the same personality trait may exhibit different behaviours in 

similar situations, a phenomenon called state-trait interaction. Consequently, trait psychologists are 

much more hesitant to take on the demand that personality traits must manifest in universal 

stimulus-behaviour pairs, as would be required by regularity accounts. 

What this tells us is that the standard philosophical approach of understanding causation as, first and 

foremost, a relationship between two events, is ill-suited to the case of personality psychology. 

Nevertheless, not all aspects of the regularity theories are irrelevant. Bowers (1973), for example, 

argues that personality traits should be understood as universal causal laws much in the same way 

gravity is, from which behavioural regularities can be derived. It seems that the regularity theory’s 

notion of inferability of effect from the cause holds just as much importance in personality 

psychology. 

4. Does Grit Explain? 

While psychologists are extremely reluctant to use the word “cause” when it is clear to philosophers 

that causation is what’s at issue, they are perfectly happy to use the word “explain” when it is much 

less clear to philosophers that explanation is what’s being achieved. Time and time again, defenders 

of grit support its legitimacy by citing evidence that grit provides explanatory values over and above 

other predictors (Duckworth et al., 2007; Duckworth & Quinn, 2009). In this section, I will first 

describe the technical sense of “explanation” invoked in these claims. Next, I discuss in what sense, 

if any, we might apply philosophical theorization about explanation to this technical notion. Finally, I 

ask whether grit researchers are warranted to draw the kind of conclusions they often draw on 

account of explanatory claims about grit. 

4.1 Explaining the Variance 

Those unfamiliar with the statistical reasoning behind these explanatory claims may be surprised to 

hear that researchers often use “explaining” interchangeably with “capturing” and “accounting 

for”. Here, I briefly describe what is typically meant by a claim such as “[grit] explain[s] variance in 

GPA over and beyond that explained by intelligence” (Duckworth et al., 2007). 



Suppose I have a dataset consisting of a group of students’ GPAs, their intelligence scores as 

measured by some intelligence test, and their grit scores as measured by the Grit Scale. The 

explanandum is GPA, which we denote as Y. The possible explanans are X1 = intelligence and X2 = grit. 

More precisely, it is not GPA per se that is being explained, but its variation. Let �̅� be the mean GPA of 

my sample. Most, if not all, data points 𝑌𝑖  will be different from �̅� because students’ GPAs differ from 

each other. We can fit a degenerate model (M0) 𝑌𝑖 =  𝛼 + 𝜀𝑖 where the best-fitted value for 𝛼 is �̅�. In 

other words, we “predict” each student’s GPA by citing the group average. Here, the variance of the 

error term 𝜀 is the same as the variance of the explanandum variable Y. No explanation is achieved. 

We can improve upon this model by adding an explanatory variable, X1. Assuming the relationship is 

linear, we can fit another model (M1) 𝑌𝑖 =  𝛼 + 𝛽1𝑋1𝑖 + 𝜀𝑖 where 𝑋1𝑖 is the intelligence score of the ith 

student. Every student’s GPA can be predicted by multiplying their intelligence score by 𝛽1 and 

adding 𝛼 to that value. Unless Y and X1 are perfectly correlated, this prediction will still make errors, 

which are collected in the residual error term 𝜀. However, if Y and X1 are correlated at all, the variance 

of 𝜀 in (M1) will be smaller than that of (M0). If the improvement is large enough, psychologists say 

that X1 has explanatory value. 

We can attempt to improve the situation even further by fitting (M2) 𝑌𝑖 =  𝛼 + 𝛽1𝑋1𝑖 + 𝛽2𝑋2𝑖 + 𝜀𝑖, 

resulting in even greater reduction in variance of the residual term 𝜀. If the improvement is large 

enough when compared with (M1), we say that X2 has explanatory value beyond X1. 

This is, indeed, quite a specific and technical sense of explanation. Yet when (quantitative) social 

scientists say that one attribute explains another, they almost always mean it in this technical sense. 

Before trying to apply philosophical theories to this subject, I first highlight two interesting features 

of this technical sense of explanation. 

First, when X1 and X2 are highly correlated, it is often (though not always) the case that neither X1 nor 

X2 has explanatory value beyond the other. In the extreme case where X1 and X2 perfectly correlate, 

having both variables in a model would result in no improvement over having only one. This means 

that the claim “grit adds no additional explanatory value beyond conscientiousness” should not be 

confused with the claim “grit has no explanatory value”. Indeed, it may also be apt to say that 

conscientiousness adds no additional explanatory value beyond grit. 

Second, although it is tempting to take “explaining the variance” as nothing more than simply 

“improving prediction”, the statistical theory behind this approach is actually quite substantive. The 



data modeling paradigm starts with the assumption that the data at hand is produced by a data 

generating process, which takes the form of a statistical model (such as a linear equation) plus some 

random errors. The goal of the researcher is to identify this true model and estimate its parameters. 

A lot can be said about the unrealistic assumptions and idealizations that go into the data modeling 

story (see, famously, Breiman, 2001). However, theoretically, the variables retained in the true model 

are there because of the roles they play in the data generating process, which exists in the world. It 

makes sense to say that the variables responsible for the generation of the present data explain the 

data, in a way that is much more substantive than the simple claim that the variables are retained 

because they are predictively useful. 

4.2 In What Sense Might Grit Explain? 

Given the heavy reliance on statistical modeling, it seems natural to start with the Statistical 

Relevance (SR) model of causation (Salmon, 1971, 1984). Indeed, the SR model was designed quite 

explicitly with social scientific compatibility in mind and often invokes examples from the social 

world. Nevertheless, the sense in which the SR model is “statistical” is not quite the same as the 

sense described above. The SR model is statistical in the sense that it is probabilistic – C can be 

explanatorily relevant to E without being necessary or sufficient in E’s occurrence.  The Inductive 

Statistical (IS) model of explanation, which I will not go into much detail, is similarly statistical in the 

probabilistic sense. 

In the context of linear regression modeling, it is sometimes the case that the response variable Y is a 

probability, such as when studying whether grittier Marine recruits are less likely to drop out 

(Dijksma et al., 2022). In this case, grit level was not found to change the probability of dropout, and 

hence was not taken to hold explanatory value, just as what the SR model would say. However, 

when studying the relationship between grit and performance at the National Spelling Bee 

(Duckworth et al., 2011), the response variable is the ordinal ranking of participants’ spelling 

performance, which is not a probability. 

It is not that the grit example cannot be made to conform to the SR or the IS theories – we may say 

of a subject who scores second place at the Spelling Bee that the probability of them scoring first 

place is very high – but doing so would neither capture the sense of “explanation” invoked to justify 

the construct legitimacy of grit nor be of much help in grit reasoning. One reason for this mismatch 

may be that the explanatory target in the grit case is not a particular behaviour, but that behaviour 



when compared with other people’s behaviours. That is, what we are explaining is not that Ada 

scored high at the spelling competition, but that Ada scored higher than all of her competitors. 

This way of framing the explanandum is reminiscent of the contrastive theory of explanation (Van 

Fraassen, 1980; Lipton, 1991; Khalifa, 2010). In Lipton’s words, “[t]o explain why Kate rather than 

Frank won the prize, it is not enough that she wrote a good essay; it must have been better than 

Frank's” (1991, p.689). The situation with explaining the variance is not exactly the same, but there 

may be sufficient parallels for fruitful application. 

The three authors mentioned above approach contrastive explanations in quite different ways. Van 

Fraassen famously rejects the view that it is a feature of scientific theories that they explain. Instead, 

explanations, for van Fraassen, are answers to “why” questions, and they are successful just in case 

the questioner is satisfied with the answer. This means that what constitutes a satisfactory answer 

will vary depending on context. 

Although van Fraassen’s (1980) pragmatic account of explanation is meant to occur outside of 

scientific theorizing, it fits surprisingly well with the grit example. Colloquially, personality traits are 

often considered as adequate answers to why questions about behaviour. Many people would 

accept “Ada works very hard because she is perseverant” as an adequate explanation, even though 

it is, in some sense, circular. Similarly, we may answer the question “why did Kate score two standard 

deviations above Frank?” by citing Kate’s grit score as compared to Frank’s, which seems to be a 

good description of what grit researchers are doing when they say that grit explains variance in 

spelling performance. 

In quite a different vein, Lipton (1991) takes contrastive explanations to be attempts at specifying 

particular causal information that interests us. I will not go into much detail here because I have 

already discussed causation in the previous section. 

More recently, Khalifa (2010) proposed a non-causal account of explanation inspired by theorizations 

about obligations and commitments, called accountabilism. The idea is that a claim p rather than q is 

an appropriate explanandum just in case the circumstances that lead one to believe p could have 

easily led someone to believe q instead. The person making the claim therefore owes it to listeners 

to explain why they should not conclude q. The claimant then satisfies the demand for explanation 

by offering an account for choosing p but not q. 



Khalifa’s requirement that p and q constitute an appropriate contrast class only if the circumstances 

that lead one to believe p would have led one to believe q is quite interesting, and seems to capture 

something important about the way researchers reason about variance capture. Recall that 

explanatory values of variables are measured in comparison with the degenerate model (M0) 𝑌𝑖 =

 𝛼 + 𝜀𝑖, where the prediction is just the sample mean. Given only the sample mean, we may 

reasonably ask “why should I expect Kate to score higher than Frank, given that they belong to the 

same sample, with sample mean �̅�?” The researcher then provides an account by adding an 

explanatory variable and pointing to the improvement in fitness. 

4.3 Inference to the Best Explanation 

One reason I have not been discussing accounts of causal explanations is that, in both the grit 

example specifically and social psychology at large, explanatory claims are typically taken as 

evidence for causal claims. In fact, explanatory claims are often taken as the first line of defence in 

the entire enterprise. 

Recall that the motivating question for grit research is a why question: “Why do some individuals 

accomplish more than others of equal intelligence?” (Duckworth et al., 2007) After six studies, the 

answer is reported as follows: “individual differences in grit accounted for significant incremental 

variance in success outcomes over and beyond that explained by IQ, to which it was not positively 

related” (Duckworth et al., 2007). That is, grit is a legitimate construct because it explains success 

beyond IQ. 

Can philosophical theories of explanation justify the legitimacy of the invoked explanans? When 

framed in this way, philosophers can immediately recognize this question as one about realism 

through inference to the best explanation (IBE). The “no-miracle” argument for scientific realism 

(Putnam, 1975a; Musgrave, 1988) holds that the best explanation for the predictive success of 

scientific theories is that they are (approximately) true, and that their theoretical terms refer. The 

indispensability argument for mathematical realism (Putnam, 1975b; Maddy, 1992; Colyvan, 2010) has 

similarly relied on the premise that explanatory power entails realism. 

Might the same arguments be adapted to the case of grit research? One challenge is that, in the 

philosophy of science and of mathematics, IBE arguments tend to be used to support realist 

attitudes in broad strokes, rather than in individual cases. That is, the success of science in general 

should warrant a realist attitude towards the existence of unobservable entities, but the particular 



(and sometimes temporary) predictive edge of Ptolemaic epicycles and Copernican elegance should 

not be taken too seriously. In fact, the ability to resist overemphasizing an immediate predictive 

edge is exactly what is attractive about the realist perspective for some (e.g., Forster & Sober, 1994; 

Hitchcock & Sober, 2004). 

What this means is that, while we may have good IBE reasons to believe that personality traits exist 

because they successfully explain, the same line of reasoning will not automatically extend to the 

comparison of one trait theory over another. Again, this seems to be an area where philosophers of 

science can make genuine contributions to psychological theorizing. 

5. Counterfactual Reasoning About Grit 

Some studies in grit employ randomized controlled trials (RCTs) (e.g., Leppin et al., 2014), which are 

taken as the gold standard for establishing causal claims. Most studies, however, are association 

studies, comparing people who measure high on grit with people who measure low. This is not 

uncommon in the social sciences and medicine, as RCTs are not always possible or even desirable 

(see, e.g., Cartwright, 2007). What is clear is that grit intervention programs rely on counterfactual 

claims about grit. It is therefore important that we assess the nature and quality of the 

counterfactual evidence. 

The most popular semantics for counterfactuals is the Lewis-Stalnaker possible world semantics 

(Stalnaker, 1968; Lewis, 1973). Very roughly, the account says that the counterfactual “if A were to 

occur, B would occur” is true just in case, in the nearest possible world in which A occurs, B also 

occurs. The benefit of this approach is that it reduces counterfactuals to truth-functional classical 

logic. The challenge is to give an account of “nearness” of worlds that does not presuppose 

counterfactual knowledge. While the metaphysics of possible worlds is a thorny issue, it turns out 

that counterpart theory is surprisingly well suited to the case of personality psychology. 

One important motivation for Lewisian possible worlds is the prospect of providing a Humean 

account of modality. That is, instead of treating modality as a metaphysically loaded properties that 

distinguish “essential” from “accidental” attributes, the Humean account reduces all modal claims to 

factual claims about a metaphysically “flat” Humean mosaic. When we say that Frank could have 

won the award instead of Kate, we are making a factual claim about what happens in a nearby 

possible world, rather than about essential or nonessential properties of Kate and Frank. 



One challenge with this account is how to know who is Kate in that possible world, since she differs 

from the real Kate in her award winning status. According to Lewis’s counterpart theory, the person 

Kate refers only to Kate in the real world and nowhere else. But the real Kate has counterparts in 

other worlds, who are the bearers of counterfactual claims about the real Kate. To figure out who is 

Kate’s counterpart, Lewis suggests that we look at qualitative similarities between Kate and her 

candidate counterparts, and he allows similarity judgments to differ across contexts. 

Unless one is already committed to a Humean metaphysics, Lewisian counterpart theory appears 

way too strange to be plausible. For one, a counterfactual claim about Kate turns out not to be a 

claim about Kate at all, but about another person who is “qualitatively similar” to Kate. Second, what 

does it mean for two people, who necessarily differ in one aspect, to be qualitatively similar? What if 

observers disagree over which candidate counterpart is more similar than the other? For those of us 

who are already on board with robust causal claims, counterpart theory may appear unnecessarily 

complicated for unclear theoretical gain. However, there is a surprising sense in which counterpart 

theory can be fruitfully adapted to counterfactual reasoning about personality traits. 

Consider, again, the combined claim that personality traits cause behaviours and that personality 

traits are unmanipulable. What might be the evidence for the first claim, if not manipulation 

evidence? As discussed in the previous section, the evidence is comparisons of individuals who share 

or do not share personality traits. In other words, the claim is that grit is the difference maker 

because those who are similar in grit behave similarly, and those who are not, do not. 

The same reasoning can also be observed in everyday discussions about personality. Imagine you are 

deciding whether you will go to an event, and two of your friends, Ada and Bri, give opposite 

recommendations – Ada says she has gone to a previous iteration of the event and loved it, whereas 

Bri says she has gone to the same event and hated it. Personality traits, for those who believe in 

them, are exactly the kind of thing invoked to settle disputes like this. If you are more like Ada, you 

take Ada’s advice, even if she does not provide any reason for her prediction of your enjoyment. 

When a Lewisian claims that the statement “Kate could have lost the competition” is about what 

happens to a counterpart who is very similar to Kate in relevant ways, he is often met with 

skepticism over whether the person he identifies is indeed Kate’s counterpart, or where could he 

possibly have gotten this trans-possible-world knowledge from. My goal here is not to make 

progress on these difficult philosophical questions. However, insofar as it is possible for the Lewisian 



to provide an answer without referring to some essential connection between Kate and her 

counterpart, the lesson may be fruitfully exported to counterfactual reasoning about personality 

traits. That is, when a personality psychologist claims “if Kate were not as gritty, she would not have 

won the competition” based on evidence obtained from other people who share Kate’s level of 

intelligence, skeptics may likewise object that these apparent similarities are insufficient to justify 

this counterfactual claim, and that there should be some essential connection between grit-

similarities and behaviour-similarities. The psychologist should be allowed, just as the Lewisian is, to 

decline this request. 

6. Conclusion 

My main goal in writing this paper was to convince philosophers of science that there is value in 

making a genuine effort at applying philosophical theories to the social world that goes beyond the 

typical caveats around indeterministic events or the possibility of social laws. In pursuit of this goal, I 

posited grit psychology as a test case and treated it in much of the same way that philosophers of 

science have been treating physics examples. I aimed to cover a number of different topics as a way 

to show the breadth of my claim. Unfortunately, this means that I had to gloss over many interesting 

details and important subtleties of these philosophical views. Similarly, while it is reasonable to take 

the grit case as exemplary of many debates in social psychology, education, microeconomics, 

management science, or even medicine, it is clearly only one of many social-scientific contexts that 

would benefit from increased philosophical attention. I hope future work in the philosophy of social 

science can address both kinds of limitations. 

Nevertheless, I take my analysis to support several preliminary observations. First, the usual 

judgment of which theories have “substantive” or “minimalistic” commitments does not always hold 

when applied to the grit example. For example, regularity theories of causation are typically 

considered too minimalistic to count as genuine causation, while process theories are often criticized 

as too substantive to be plausible. Yet, as discussed in section 3, the amount of regularity typically 

assumed by regularity theories is in fact much more demanding than giving a satisfactory account of 

causal processes in the case of personality psychology. 

Second, many philosophical accounts of causation, explanation, and counterfactuals are based on 

the assumption that there is a scientific consensus on what causes what, and that the job of the 



philosopher is to explicate this consensus. This attitude has somewhat changed recently, with an 

increasing amount of philosophical theorization aiming to be both descriptively adequate and 

prescriptively useful for science (see Ruiz & Schulz, 2023, for an example in economics and Li, 

forthcoming, for an example in climate science). Insofar as grit psychology is an active area of 

debate, it would benefit from more prescriptively focused philosophy of science. 

Lastly, I would like to point out the extent to which scientists engage in philosophical argumentation. 

Granted, there are important empirical and methodological issues surrounding grit research that are 

perhaps better left for scientists and statisticians to critique. Yet, as I highlighted throughout the 

present paper, there are also substantive philosophical themes at stake. Issues such as realism 

through IBE and counterfactual claims without manipulability are topics that philosophers have 

spent a lot of time debating and clarifying. Both philosophy and psychology would benefit from a 

kind of philosophy of science that takes the social sciences seriously. 
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