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Abstract 

Replication is an important tool used to test and develop scientific theories. Areas of biomedical and 

psychological research have experienced a replication crisis, in which many published findings failed 

to replicate. Following this, many other scientific disciplines have been interested in the robustness of 

their own findings. This chapter examines replication in primate cognitive studies. First, it discusses 

the frequency and success of replication studies in primate cognition and explores the challenges 

researchers  face when designing and interpreting replication studies across the wide range of research 

designs used across the field. Next, it discusses the type of research that can  probe the robustness of 

published findings, especially when replication studies are difficult to perform. The chapter concludes 

with a discussion of different roles that replication can have in primate cognition research. 
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Replication and Reproducibility in Primate Cognition Research 
 

Most primate species are threatened or endangered in their natural habitats, and many are as rare in 

captivity as they are in the wild (Estrada et al., 2017). Of known populations, only a portion are 

available for research: many wild populations are unhabituated, many captive facilities do not 

prioritize research, and certain research protocols – like touchscreen paradigms – require extensive 

training before animals can participate. For scientists, this results in a landscape of relatively small 

study populations, where independent replications are infrequent and centered around a few species 

(e.g., chimpanzees, rhesus macaques, capuchin monkeys). This landscape contrasts with textbook 

views of “the scientific method,” in which many groups of scientists work independently in very 

similar environments, replicating their own and others’ work in order to ensure the accuracy of 

scientific progress (Dunlap, 1926; Zwaan et al., 2018). In contrast to this supposed scientific ideal, 

many experiments in primate cognition will never be replicated, posing a problem for cumulative 

science in the field. In this chapter, we outline the current status of replication in primate cognitive 

studies and discuss the challenges of replication in a field with limited resources and unique samples.  

 

Goals of replication  

 

Many terms are used when discussing the replicability of scientific results (such as reliability, 

repeatability or reproducibility), without consensus on when each term should be used. For the 

purpose of this chapter, we will use two terms: replication and robustness. Replication refers to the 

process of carrying out an experiment that  matches some elements of a previous experiment. If such a 

study produces results that are statistically consistent with a previous experiment, the effect in 

question is likely robust to sampling variance and thus has replicated “successfully.” 

Researchers usually conduct replication studies with the goal of assessing the credibility of a scientific 

finding or its suitability as the basis of future research (Fidler & Wilcox, 2018; Fraser et al., 2020). In 

some studies, researchers closely match all elements of an original study, conducting what is known 

as a direct replication study. Alternatively, researchers may closely replicate some elements of a 

study, but vary others, in order to test a claim in a novel way or to assess its generalizability. Such 

studies are often labelled as conceptual replications, replications and extensions (if they involve novel 

stimuli,  Beran, 2018), “quasi-replications” or between-site and between-species comparisons if the 

study is performed in a novel group, species or site (Farrar et al., 2020; Palmer, 2000). Terms such as 

direct and conceptual replication are useful in highlighting the researcher’s intentions when 

performing a replication study. However, they should not be treated dichotomously; each replication 

study falls on a spectrum between direct and conceptual. At the most direct end of the spectrum, 
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researchers might repeat the same protocol used by a previous study on the same animals that were 

previously tested. At the most conceptual end, researchers might test a new sample of a different 

species in a new setting using a task that has been modified from a previous study.  

 

A replication crisis 

 

Interest in scientific replication surged in the 2010s. Following the claim that most published research 

findings are false (Ioannidis, 2005), large-scale replication projects in biomedical and psychological 

disciplines found that many studies could not be replicated successfully. In psychology, only 36% of 

97 replication studies returned significant results in the same direction as the original study (Open 

Science Collaboration, 2015), and only 14 of 21 social science studies selected from Nature and 

Science replicated successfully (Camerer et al., 2018). In biomedical research, less than half of a 

sample of published preclinical cancer research findings replicated successfully (Begley & Ellis, 

2012; Prinz et al., 2011), and in ecology, the materials necessary to simply reproduce a previous 

study’s analysis (useable data and code) are available in less than a quarter of papers (Culina et al., 

2020; Minocher et al., 2020). Such a low results replicability and computational reproducibility of 

research findings have contributed to some areas of science being in “crisis”. The extent to which 

primate cognition research faces a similar crisis is currently unknown, and replication studies will be 

key in assessing this. Fortunately, the field of replication research has developed theoretically and 

practically over the past 10-years. By understanding the many causes and definitions of low 

replicability (Fiedler & Prager, 2018; Schauer & Hedges, 2020), and how and when to perform strong 

replication studies (Alexander & Moors, 2018; Camerer et al., 2018; Field et al., 2019; Machery, 

2020; Schauer & Hedges, 2020; Smith & Little, 2018), primate cognition research may be able to 

avoid the shock that may follows when discovering that most findings in a given field cannot be easily 

replicated.  

 

The status of replication in primate cognition research 

 

Primate cognition researchers are exposed to the same incentives that have produced irreplicable 

findings in other fields — a pressure to produce many novel and appealing findings from limited data. 

Consequently, primate cognition researchers should expect many findings to be difficult to replicate, 

especially results coming from low power research with a strong publication bias (Farrar et al., 2020). 

However, primate cognition research is heterogeneous, and the field will contain many robust 

findings, too. These findings will often stem from studies that use hundreds or thousands of trials 
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within individual animals (Skinner, 1956; Smith & Little, 2018; Zwaan et al., 2018). However, little 

formal research has been conducted into the frequency, success and likelihood of replication in 

primate cognition, which we now survey.  

How frequent are replications performed in primate cognition? 

According to data compiled by the ManyPrimates project (2019), only 8.7% (50/574) of primate 

cognition studies published from January 2014 to October 2019 were replication studies, defined as 

studies that tested different populations of the same species with the same methodology (i.e., direct 

replications). Notably, less than one percent (0.6%, 4/574) of studies were within-paper replications, 

in which the authors conducted and reported replication studies within an individual publication (for 

examples, see Forss et al., 2020; Krupenye et al., 2016; Wallace et al., 2017). These data suggest that 

direct replication is not a routine aspect of primate cognition research. However, the rate of replication 

likely differs between study designs, laboratories and individual researchers. Due to this 

heterogeneity, it is difficult to interpret what the 8.7% rate of direct replication studies means. Does it 

mean that every experiment has an 8.7% chance of being replicated? Probably not. Most likely the 

8.7% figure illustrates that replication studies in primate cognition likely come from a few simple 

tasks being replicated many times, often by a minority of laboratories. 

In contrast to direct replication studies, conceptual replications appear to be common in primate 

cognition, although there are no published estimates of their exact frequency. In theory of mind 

research, for example, researchers have employed many different, but conceptually similar, study 

designs in order to test the same claims (Halina, 2020). However, a high rate of conceptual replication 

does not necessarily protect research fields from a replication crisis. Conceptual replications rarely put 

the original findings at risk because inconsistent results can be explained away by differences between 

the two studies. Moreover, if successful conceptual replications are more likely to be published than 

unsuccessful ones, a high rate of conceptual replication can actually lead to false findings being 

reinforced in the literature (Nissen et al., 2016).  

Testing replication success in primate cognition 

Understanding the robustness of core findings in primate cognition requires some amount of direct 

replication. However, performing research in primate cognition is costly, and large-scale replication 

projects like those performed in human psychological research are infeasible. As such, researchers 

may wish to also focus on indirect assessments of replicability. For individual studies, the 

reproducibility of a statistical analysis can be assessed by re-performing it (Culina et al., 2020). 

Furthermore, researchers can assess the strength of evidence of a statistical effect through 

investigating statistical markers, such as p-values and uncertainty intervals (Francis, 2014). More 

general information about the robustness of a body of research can come through programs of meta-
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research. This research could entail estimating the prevalence of publication bias across a set of 

studies (Scheel et al., 2020) or using meta-analytic methods to quantify the overall strength of 

evidence for effects (e.g. Simonsohn et al., 2014). In addition to quantitative analyses, researchers 

may opt for qualitative measures. For example, surveys, interviews and ethnographies of various 

stakeholders (researchers, reviewers, funders and editors) can help to build up a stronger picture of the 

research and publication practices that produce the primate cognition literature (Candea, 2013; Fraser 

et al., 2018, 2020; Neuliep & Crandall, 1990; Peterson, 2016). However, just like any other scientific 

process, these tools must first be developed and validated, and it is unlikely that they will provide 

immediate answers regarding the replicability of primate cognition research. Quantitative approaches, 

in particular, will suffer from low statistical power and excessive heterogeneity themselves (Farrar et 

al., 2020), making a mixed-methods approach to understanding replicability in primate cognition 

crucial. 

How do primate cognition researchers choose what to replicate? 

When choosing whether, when and what to replicate, researchers must assess the costs and benefits of 

performing the replication study. This will be influenced by scientific interests (e.g., the potential of 

the replication study to increase understanding), personal interests (e.g., the amount of effort required 

and possibility of publication) and ethical regulations, as well as being constrained by resources and 

funding availability. Because of this, certain tasks in certain scenarios may be more likely to be 

replicated than others, and there may be a conflict between what should be replicated from a scientific 

perspective, and what is actually replicated.   

Notably, tasks that are low cost, quick and adaptable may be more likely to be replicated across time 

and sites than those that are expensive, slow and difficult to adapt. Accordingly, tasks using few and 

simple apparatuses with little training requirements appear to be those that are replicated most often. 

For example, tasks using simple tube apparatuses, such as trap-tube tasks and tube tasks for 

handedness, make up a significant proportion of replication studies in primates. In the tube task, 

which has been replicated several times both within and between species (Chapelain et al., 2011; 

Hopkins et al., 2004; Llorente et al., 2011; Motes Rodrigo et al., 2018; Nelson et al., 2015), a tube 

with two openings and a food reward smeared in the middle is provided to the test subjects in order to 

assess which hand they use to retrieve the food. As such, the task can be applied easily and repeatedly 

to nearly all testable primate groups.  

A positive feedback loop may then exist whereby tasks that are used in replication studies are more 

likely to be subject to further replication attempts. As more and more data become available on certain 

tasks, interpretative frameworks can be built around them and researchers can more easily produce a 

narrative around their data; more comparisons are possible, the results are more easily contextualized, 
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and less work may be needed to justify the task design (Latour & Woolgar, 1986). This feedback loop 

may partly explain the frequency at which test-batteries (Herrmann et al., 2007; Schmitt et al., 2012), 

tests assessing animals’ reactions to mirrors (Anderson & Gallup, 2011), inhibition tests (MacLean et 

al., 2014), tests of spatial memory with arrays of cups (Many Primates et al., 2019), and quantity 

judgement tests using food sets (Beran, 2001) are replicated across not just primates, but animals 

more broadly (e.g., Brecht et al., 2020; Krasheninnikova et al., 2019). 

While biases towards replicating simpler and more popular tasks may exist, this is not necessarily 

detrimental for scientific progress. In fact, focusing replication attempts on tasks that are easy to 

perform can be justified from both the perspective of productivity and informativeness (see 

Krasheninnikova et al., 2020, for the case of test batteries). Simpler tasks allow researchers to collect 

more data from more samples of animals, which then allow for more comparisons to be made (Beach, 

1950). Simpler tasks can also allow data that are representative of heterogeneous populations to be 

generated more easily than complex tasks. However, prolifically replicating simple tasks can also 

produce weak research findings (Barrett, 2015; Eaton et al., 2018; Farrar et al., 2020; Scheel et al., 

2016), particularly if they are made at the expense of mechanistic understanding. Rather than 

collecting data from many different animals, strong tests of scientific theories can be, and are, made 

using small samples of unique animals (Craig & Abramson, 2018; Leonelli, 2018; Smith & Little, 

2018).  

 

Challenges When Performing and Interpreting Replication Studies with Primates 

Inaccessible Samples 

The largest impediment to performing replications in primate cognition is having access to the 

primates of interest. Many researchers who would want to perform replication studies will be unable 

to do so simply because they do not have access to primates. However, even when researchers have 

access to primates, samples are often limited to their own or partnering facilities, like a local zoo. 

These settings are not standardized and vary across a range of variables that affect the behaviour of 

the test subjects they house. For example, primates of the same species will vary between sites in their 

genetics, age, diet, space, enrichment, and sociality. Such variables are often unmeasured, which 

makes it difficult to precisely match the methods of a previous study at a new site. As a result, direct 

replication studies can be hard to perform. In extreme cases, direct replication studies in independent 

samples are impossible (Leonelli, 2018), which is the case where unique samples are studied (e.g., 

with uniquely trained primates, or when investigating a population-specific behaviour or a case study 

of a rare event).  
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Between-Site Variation in Behaviour 

Unique samples notwithstanding, many experiments in primate cognition can be replicated in some 

form. Yet, primates are notorious for their flexible behaviour. When working with primates, it is hard 

to engineer experimental contexts that consistently elicit, even from the same individual, similar 

behaviour or a single cognitive strategy. No matter how elegant the design, most studies impose 

cognitive, perceptual, motivational, and physical demands on subjects that are necessary to measure 

the construct of interest but may be independent of it (Colombo & Scarf, 2020; Mendes et al., 2011; 

Rowe & Healy, 2014; Schubiger et al., 2016, 2020). This can be exacerbated both within and across 

individuals by changes in mood, motivation and context that can heavily impact performance.  

Because primate behaviour varies considerably across space and time, replication studies in primate 

cognition should not be expected to always return numerically similar results to an original study. 

This is especially the case when replication studies are performed at different sites, as the primates at 

each site will differ systematically from each other (i.e., primates will be more similar to other 

primates within their own site than at different sites, on average). This poses a problem for 

interpreting replication studies that yield contrasting results (Farrar et al., 2020a; Farrar et al., 2020b), 

particularly when the replication studies are between-species. To highlight this, consider a multi-

laboratory multi-species study that recorded the performance on the cylinder and the A-not-B tasks in 

many primate species (MacLean et al., 2014). In the cylinder task, after habituation, animals are 

presented with a transparent tube containing a food reward. To obtain the reward, the animals must 

inhibit their tendency to directly approach the food, and instead detour to one of the tube’s openings 

to gain access. Figure 1 displays the between-site performance of four primate species in this task 

(squirrel monkeys, orangutans, gorillas and capuchin monkeys). The groups of orangutans and 

capuchin monkeys performed close to ceiling at both sites, and a similar pattern may hold for the 

small number of gorillas. However, in contrast, the squirrel monkeys' behaviour differed markedly 

between sites: zoo-housed squirrel monkeys tested by University of St Andrews researchers had a 

median of 6 out of 10 correct choices, whereas lab-housed squirrel monkeys tested by Kyoto 

University researchers had a median of 0.5 out of 10 correct choices.  
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Figure 1: The performance of four primate species across two different sites on the cylinder task. 

Data from MacLean et al. 2014, and visualisation adapted from Farrar et al. 2020. 

Clearly, we should not expect replication studies on one sample of primates to always produce the 

same numerical result as another sample of primates, even of the same species. However, while 

between-site variation may often modulate the magnitude of certain effects, it is unclear whether 

between-site variation is large enough to affect the presence or direction of psychological effects. For 

example, while diet may influence cognition across animals (Murphy et al., 2014), the ability of a 

primate species to learn to pass a given cognitive test should not be influenced by minor changes in 

diet. Provided studies are designed with sufficient statistical power, researchers should expect robust 

effects to replicate successfully across sites, where success is defined by the direction, rather than the 

absolute magnitude of an effect. 

 

Defining Replication Success 

Deciding whether a replication is successful or not can be a difficult process, and usually consists of 

two stages, i) asking whether the results of the replication study are statistically consistent with the 

results of the original study, and, ii) asking what the theoretical implications of such consistency are 
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(Nosek & Errington, 2020). Statistical significance can be used as a marker of statistical consistency 

(Open Science Collaboration, 2015), particularly when focusing on the direction of a single effect. 

However, statistical significance alone can be misleading: for example, a replication study yielding p 

= 0.051 is barely different from a replication study yielding p = 0.049. Similarly, if both original and 

replication studies have low power to detect theoretically important effect sizes, replication studies 

will return non-significant results most of the time, even if the underlying effect is robust (Schauer & 

Hedges, 2020a).  

Nevertheless, some replication studies will provide strong evidence to support a claim, others will be 

ambiguous, and others will offer convincing counterevidence to an original claim. When an 

independent replication study affirms a previous claim, we learn that the effect in question is robust to 

changes in settings and subjects. If the replication is non-independent, i.e., being performed by the 

same experimenters, on the same animals, or being affected by similar bias, we learn less about the 

robustness of the effect (Ioannidis, 2012). In contrast, when replications do not affirm the previous 

claim, researcher must decide how much their confidence in the original claim changes. This requires 

a quality assessment of both the original study and the replication study, as well as an evaluation of 

each study’s ability to test the claim at hand. If the original study had a stronger design than the 

replication study, the results of the replication study need not be weighted strongly. However, if the 

replication study improved on the design of the original, for example by increasing statistical power 

or implementing procedures to reduce bias (e.g., blinding or pre-specified analysis plans), greater 

weighting should be given to the replication study’s results. Finally, it is possible to combine the 

results of multiple studies through meta-analysis. This is a strong procedure when the quality of each 

study can be guaranteed. However, any bias in the studies included in the meta-analysis will similarly 

bias the meta-analytic estimates. 

 

Replication studies in the field 

 

Laboratory studies are often contrasted with field studies in primate cognition. While greater 

standardization might be possible in laboratory studies, the challenges interpreting and performing 

replication studies in the field are similar, particularly for studies that are complicated and high cost. 

We now give two examples from the field of the difficulty interpreting results from replication studies 

in primate cognition.  

Experimental field studies 

The orienting asymmetry paradigm has been used to investigate the lateralization of acoustic 

processing in the brain. In the orienting asymmetry paradigm, a sound is played from behind a subject 
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and it is noted whether the subject turns towards the sound with the right ear or the left ear leading. 

Hauser and Andersson (1994) introduced this paradigm with rhesus monkeys (Macaca mulatta) on 

Cayo Santiago, reporting that adult, but not infant, monkeys showed a right ear bias for conspecific 

calls, and a left ear bias for heterospecific calls. Because sounds from primate ears are processed in 

the contralateral hemisphere of the brain, Hauser and Andersson claimed that macaques process 

species-specific calls in the left hemisphere and heterospecific calls in the right hemisphere. The 

orienting asymmetry paradigm therefore offered a simple method to test straightforward, but exciting, 

hypotheses about animal cognition.  

A suite of conceptual replication studies followed, testing various lateralization hypotheses across a 

variety of species. However, the clean results of Hauser and Andersson were never recovered; Teufel 

et al. (2007) found no turning biases in Barbary macaques, Scheumann and Zimmermann (2008) 

found weak evidence for left turning biases for heterospecific calls in male mouse lemurs, but not in 

females, and Gil-da-Costa and Hauser (2006) found the opposite pattern in captive vervet monkeys — 

a left turning bias for species-specific calls. Interpreting these data proved difficult. On the one hand, 

auxiliary hypotheses could be built around theories to let them fully explain the data. For example, the 

lateralized responses could really be stronger in male mouse lemurs than female mouse lemurs and 

vervet monkeys could really have evolved the opposite lateralization pattern to other primates. 

However, such attempts to retrofit theories to the data are often weak, and only possible with highly 

flexible and near unfalsifiable theories (Lakatos, 1970; Roberts & Pashler, 2000). On the other hand, 

the results could be better explained by a mixture of true and false positive results, confounded 

designs, low power research and publication bias, and produce real uncertainty about the status of the 

underlying theory (Teufel et al. 2010). Such a critique is likely strong, and highlights a problem faced 

by many other disciplines too: if replications will likely produce conflicting results, how can we 

synthesize these data appropriately (Stegenga, 2009, 2011)?     

Observational field studies 

A second example concerns Cheney et al.’s (1995) observational study of chacma baboons’ signaling 

behavior. when approaching subordinate conspecifics. Cheney et al. noted that focal individuals who 

grunt when approaching conspecifics were less likely to be involved in aggressive interactions with 

this conspecific and more likely to be involved in affiliative interactions, than individuals who 

approach silently. Later, Silk et al. (2018) conducted similar observations with olive baboons, also 

finding that focal individuals who grunted when approaching conspecifics were less likely to be 

aggressive, and more likely to be affiliative. Faraut and colleagues (2019) then used the same 

approach in a third species of baboons (Guinea baboons) and once again found that affiliative 

interactions were also more likely after interactions with grunts, but that aggression was not less 
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likely. The authors noted that this negative statistical result was likely due to a floor effect, as rates of 

overt aggression in this species are low.  

How should we interpret this body of research? The data consistently suggest that baboon grunts 

signal benign intent, and relative to this claim the Silk et al. (2018) and Faraut et al. (2019) studies can 

be considered replications of Cheney et al. (1995), despite not being labelled as such (Machery, 2020; 

Nosek & Errington, 2020). However, our certainty in this claim should be modulated by a quality and 

bias assessment of the previous studies: how strong a test of the claim was each study, and how likely 

is it that the body of research has been affected by publication bias, or spin? If we suspect low, then 

we should be confident in the overall claim, without needing any direct replication studies.   

 

Rethinking Replication: A Sampling Definition 

 

Recently, sampling definitions of replication have been developed in order to better understand the 

role of replication in science (Asendorpf et al., 2013; Machery, 2020), and animal research (Farrar et 

al., 2020b; Halina, 2020). Sampling approaches to replication consider how experiments sample from 

populations across many different levels — populations of experimental units, settings, treatments and 

measurements (Machery, 2020). In order to test a theory or claim, experiments attempt to sample 

from within the populations where the theory or claim is relevant (Nosek & Errington, 2020). For 

example, when testing the claim that great-apes’ eye movements track the beliefs about conspecifics 

(Krupenye et al., 2016), it is necessary to sample great apes, whereas when testing the Rescorla-

Wagner model of associative learning, many different taxa can be used. From the sampling 

perspective, replication studies are just like any other scientific study — a test of a theory or claim. A 

replication study attempts to re-sample from the same populations that an original study sampled 

from, re-testing the same scientific claim. In the case of direct replications, the claims at hand would 

have narrow populations associated with them, and for more conceptual replications, the claims would 

have wider populations associated with them.  

 

Designing Strong Replication Studies  

 

A strength of the sampling approach to replication is that it drives researchers to consider how well 

original and replication studies test certain claims, rather than by arguing over whether the 

experiments were suitably similar to each other (Farrar et al., 2020b). A strong test of a claim would 

sample widely throughout the populations of interest, for example testing primates at multiple sites, 
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with multiple different experiments and many different, validated, stimuli. A weak test of the claim, 

on the other hand, might test a few individuals of one species at a single site with a single stimulus set 

(Baribault et al., 2018). For primate cognition research, the same feature that makes individual studies 

difficult to replicate (i.e. between-site variation) can mean that the overall output of multi-laboratory 

studies is robust. Given that they have no option but to sample from heterogeneous sties, multi-site 

studies of primates can effectively detect and avoid false positive results.  

Researchers face a trade-off between homogeneous and heterogeneous sampling when designing 

studies, regardless if they are replications or not. Historically, many scientists have prized 

homogeneity: tightly controlling experiments in highly standardized conditions. Homogeneity and 

control facilitate very direct replication by making it easy for independent teams of researchers to 

closely repeat experiments. However, this process does not guarantee replicable results: in some of 

the most standardized animal research, pre-clinical studies on rodents in standardized conditions and 

with known genetics, results can still be difficult to replicate between laboratories (Crabbe et al., 

1999; Wahlsten et al., 2003). The debate between heterogeneity and homogeneity can be viewed from 

many perspectives; internal and external validity (Cartwright, 2007), pseudoreplication (Davies & 

Gray, 2015; Schank & Koehnle, 2009), or generalizability (Yarkoni, 2019). Ultimately, when testing a 

claim or theory, researchers must focus on what this claim or theory is, what sources of variation 

(species, rearing history, context, etc.) may impact the constructs of interest, which populations the 

theory can be tested in, and attempt to sample from throughout these populations. In replication 

studies, these populations are derived from previously published claims, which the replication study 

then re-tests.  

Importantly, sampling effectively throughout the populations of interest need not entail sampling tens 

or hundreds of animals or sites; many questions can be effectively answered by sampling widely from 

within several individual animals that constitute the population of interest in themselves (Smith & 

Little, 2018). Increasing sample size may only be necessary if researchers are genuinely interested in 

estimating aggregated statistics about a group of animals, or if a question necessitates a study design 

that can only use a single or a few trials.  

 

Incentivizing Replication and Future Directions in Primate Cognition 

 

Understanding whether primate cognition faces a replication crisis akin to other disciplines is an 

important question for the field, and one that will be facilitated by well-designed direct replication 

studies. Incentivizing researchers to perform these studies is a first step towards achieving this. 

Encouragingly, barriers to replication are being deconstructed across scientific bodies. Many journals 
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now actively encourage discussions and publications of replication studies, and have adopted formats 

such as registered reports that allow for a results-blind review process (Beran, 2018; Vonk & Krause, 

2018). Funding agencies, such as the German Science Foundation, now explicitly offer funding for 

replication studies (Deutsche Forschungsgemeinschaft, 2017), and along with employers, have signed 

initiatives such as the Declaration on Research Assessment (DoRA, sfdora.org), which discourages 

the use of impact factors, amongst other criteria, when assessing research and quality of researchers. 

As awareness of replication problems in science increases, researchers should be less likely to take 

findings at face value, and subsequently more likely to perform replication studies before using 

previous findings as a basis for future research.   

However, the replication crisis has had a further impact on science aside from assessing the strength 

of previously published findings. Notably, research has focused on how to improve the strength of 

evidence that studies produce. To improve the strength of evidence they generate, studies should use a 

design to test a claim with high statistical power to detect theoretically meaningful effect sizes, and 

work to establish the validity of this design. This process could be facilitated by developing and 

testing theoretical and mathematical models (Allen, 2014; Guest & Martin, 2020; Lee et al., 2019; 

Lind, 2018; Smith et al., 2012; van Rooij & Baggio, 2020). Such models can help researchers assess 

the similarity of the statistical model at hand to the theoretical claim of interest (Yarkoni, 2019), as 

long as this evaluation is rigorous (Roberts & Pashler, 2000). Primate cognition studies vary in the 

feasibility of developing such models. In research programmes that have large control over 

environmental variables and involve many hundreds of trials, often with highly trained animals, 

strong tests of precise theories are possible, as are many close replication studies. In contrast, in 

research programmes that cannot effectively control environmental variables, and cannot collect a 

large amount of data from each individual participant, these strong tests are less feasible. Such a 

divide in the research methods of primate cognition means that replication may have different roles to 

play in different research programmes. In the highly controlled, many-trial programmes, replication 

and extension are an essential part of mature theory development and incremental science (Bonett, 

2012; Nosek & Errington, 2020). In the less-controlled programmes, replications can help to identify 

more robust statistical effects, from which many speculative theories can be proposed and discussed. 

  

Summary  

 

Replication studies are a useful tool to both assess the robustness of claims in primate cognition 

research, and to develop theories of primate cognition. Direct replications may make up less than 10% 

of published experiments in primate cognition research, and they may be clustered around relatively 
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simple and easy-to-run experiments. Because of this, it is currently unknown just how much of a 

problem primate cognition faces regarding the replicability of its research. Through a combination of 

replication studies and meta-research, primate cognition research will be able to retrospectively assess 

the strength of its published research findings. Prospectively, replication-based research can help to 

shift incentives towards greater scientific rigor, transparency and theory development in primate 

cognition, as well as encourage broader discussions of the overall goal of primate cognition research.      
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