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Abstract

First, they are challenging to build, as considerable effort is required to compile information. Second, they remain of limited
use when they appear solely as a paper publication, for instance
in the form of a table that cannot be easily re-analyzed, and
which in any case “ages” with the published paper. Third, the
statistical expertise required to profit from meta-analytic data,
although not extensive, does require some personal investment.
In previous work, we have proposed the concept of communityaugmented meta-analyses to divide the effort of creating and
updating meta-analyses [3], and which ameliorates the first two
roadblocks. With MetaLab, we attack the last roadblock, bringing the power of meta-analyses within more general reach.

MetaLab is a growing database of meta-analyses, shared in a
github repository and via an interactive website. This website contains interactive tools for community-augmented metaanalyses, power analyses, and experimental planning. It currently contains a dozen meta-analyses spanning a number of
phenomena in early language acquisition research, including infants’ vowel discrimination, acoustic wordform segmentation,
and distributional learning in the laboratory. During the Show
and Tell, we will demonstrate how to use the online visualization tools, download data, and re-use our analysis scripts for
other research purposes. We expect MetaLab data to be particularly useful to researchers interested in early speech perception. Additionally, the infrastructure and tools can be adopted
by speech scientists seeking to perform and utilize (meta-)metaanalyses in other fields.
Index Terms: language acquisition, infancy, childhood, speech
perception, meta-analyses, visualization, database, experiment
planning, big data

2. The concept and tools
We aim to enable the research community to more easily use
and re-use meta-analyses. There are literally hundreds of textbooks, and probably many online courses introducing the general method. There are also a number of general guidelines
(e.g., [4]). However, to our knowledge, there is no resource
that combines a hands-on introduction to meta-analyses, with
easy access to the basic tools allowing a wide range of users to
benefit from them.
MetaLab is currently implemented as a point-and-click
shiny webapp metalab.stanford.edu, containing a number of analysis and visualization tools, all of them implemented
within the open-source, multi-platform statistical computing
software R [5]. To begin with, tools include a range of analyses
involved in meta-analysis proper, mainly following [6]. These
include a range of meta-analytic models (e.g., using multilevel
grouping studies reported in the same paper as well as empirical
Bayes estimations), and standard visualizations (violin plots of
the effect size distribution, forest and funnel plots). For these,
we rely greatly on the metafor package [7].
We have also gone beyond these basic tools bearing the empirical researcher in mind. Specifically, we include experimental planning tools, which use the meta-analytic effect size retrieved from a given meta-analysis to inform prospective power
analyses. This allows researchers interested in a similar topic
to make more informed decisions regarding the number of infants they should plan on testing, avoiding later disappointments
common when data are sparse. An “experiment simulation”
tool further allows web users to play around with key param-

1. Introduction
Recent years have seen a surge of concern for the replicability and generalizability of results from psychological experiments, including those of the type often used to study speech
perception [1]. One way to address such issues involves the
use of meta-analysis [2], a statistical tool to aggregate over a
whole body of empirical evidence that is useful in at least three
ways. First, meta-analyses can be used to estimate the effect
size associated with a phenomenon collapsing across variation
in methodology and conceptualization thought to be irrelevant.
Second, meta-analyses allow a principled measure of the effects
of conceptual and methodological factors on effect size. Third,
by virtue of compiling evidence from all studies on a given phenomenon, meta-analytic data can also be interrogated to “diagnose” a field for inappropriate research and publication practices. For instance, meta-analysts can check whether studies are
appropriately powered and whether there is evidence that publication is biased against non-significant findings and/or certain
directions of results.
For all of these reasons, meta-analyses are extremely useful for members of a community pursuing empirical research.
However, they remain marginal due to three main roadblocks.
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Table 1: Sample of the meta-analyses currently available from MetaLab.
Source

Description

Papers (expts)

Cristia (in rev.)
Tsuji & Cristia (2014)
Bergmann & Cristia (2015)
Lewis & Frank (in prep.)
Lammertink et al. (2016)
Lewis & Long (unpublished)
Frank, Lewis, & MacDonald (2016)

Learning of phonetic and phonotactic generalizations from a short exposure in the laboratory
Discrimination of native and non-native vowels
Recognition of briefly familiarized words from running, natural speech.
Mutual exclusivity (i.e., look at novel object when hearing a novel word)
Sound symbolism (e.g., look at a round object when hearing words like “bouba”)
Label advantage in visual categorization
Recognition of familiar words

24 (57)
44 (162)
68 (285)
20 (60)
11 (44)
14 (49)
6 (14)

eters and observe the potential outcomes of their study.
Finally, our code also includes tools to generate a number
of reports bearing on questions of theoretical and empirical interest that will interest those working on language acquisition.
For example, on the theory side, we have investigated whether
linear versus higher-order models best accommodate changes
found with age across each and all meta-analyses. On the empirical side, we have implemented p-curve analyses [8].
All of these analysis and visualization tools can be used
through an intuitive point-and-click interface offered by the online platform. Additionally, those interested in digging deeper
into our code and data, or those interested in generating a similar resource centered on other topics, would benefit from a visit
to our github repository.

In several manuscripts, we are exploring the possibility of
combining information across several meta-analyses to answer
theoretical questions spanning across phenomena - i.e., to constrain theorizing. To this end, we are assessing when and how
one can compare effect sizes across meta-analyses, taking metaanalytic effects as indices of underlying skills. For instance,
we believe that, at least based on currently available evidence,
phonological categories seem to develop prior to, and potentially independently from, the skills involved in recognizing
words from running speech [9], and more generally that current experimental data support parallel or interactive, but not
stage-like, developmental theories [10].
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3. Current datasets and standards
Currently, MetaLab contains 887 effect sizes across metaanalyses in a range of phenomena within language acquisition,
based on data from 252 papers collecting 11363 infants aged
between 0 and 36 months (see Table 1 for a sample). While
several of these meta-analyses pre-dated the creation of MetaLab, others were developed at the same time as this resource,
and all of them have been modified and improved in the course
of this collaborative experience. Specifically, building this common resource with a more general outlook allowed us to identify which dimensions any meta-analysis bearing on infant perception must absolutely contain, and which would only be interesting to researchers working on a particular phenomenon.
As a result, we were able to define the structure of any metaanalysis that could be potentially included (available as a yaml
file). Most saliently, we have learned to pay attention to the
complexities of data sets, which sometimes contain betweenparticipant comparisons, others within-participant comparisons,
and yet others repeated wihin-participant comparison contributing to different levels of analysis.
As with the tools, there are options for “advanced” users to
get even more from MetaLab meta-analyses. In particular, the
original data for each meta-analysis can be downloaded from
MetaLab, thus allowing users to explore additional dimensions
that have been coded but not directly included in MetaLab. Additionally, we think that others who may be interested in building a MetaLab-like resource in a different domain could draw
inspiration from our data structure.
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Thanks to funding from SSMART, MetaLab continues growing, as we update and add meta-analyses. We are also keenly
interested in promoting the use of MetaLab and meta-analyses
more generally. We therefore have already developed a set of
documents geared at potential contributors, as well as a set of
videos introducing MetaLab and meta-analyses on youtube.
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