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aligning in the Category condition requires more time (hence more cognitive effort) than 
aligning in the Basic condition. Non-alignment shows the exact opposite pattern. Model 
estimates are summarized in Figure 2 (tables with full model summaries are available in 
Supplementary Table 1), while marginal effects are shown in Figure 3. 

 
Figure 1: Response times. Panel A) For each naming condition, individual data points, boxplots and density distributions are 
shown separately for aligned and non-aligned responses. Panel B) Response times shown across the four blocks. 

 

 
Figure 2: Model estimates. Predictors are significant when the 95% CIs do not include the null effect (0 or 1, depending on the 
model fitted), as represented by the black vertical line. 

 
While there are very slight inconsistencies in statistical significance for a very limited number 
of predictors across models, the results are robust, as indicated by the general direction of the 
estimates. The main effect of Block[3] shows that RTs are shorter in the fourth block than in 
the average in the three previous blocks (as indicated by the Helmert contrasts for ordered 
factors), but importantly it interacts with both Condition and Alignment. Main effects of 
Alignment and Condition are not as robust across models; given the presence of stronger 
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interactions of such predictors with Block, we focus on the interactions instead. Graphical 
representations of these effects are provided in Figure 3.  
 

 
Figure 3: Marginal effects plots. For each model, parameter estimates with 95% CI are shown. Each panel shows one of the 
interactions that have been found consistent across all four models: Block[3]×Alignment (Panel A), Block[3]×Condition (Panel B), 
and Alignment×Condition (Panel C). 

 
The interaction Block[3]×Alignment (Figure 3A) indicates that in the fourth block the difference 
in RTs between aligning and non-aligning is dramatically reduced relative to the difference 
averaged across the previous three blocks, where a gradual divergence could be observed 
due to a gradual increase in RTs for non-alignment. The interaction Block[3]×Condition (Figure 
3B) indicates that in the fourth block the difference in RTs between Basic and Categorical 
condition is increased relative to the difference averaged across the previous three blocks: 
while RTs for the Category condition suddenly increase, those for the Basic condition 
decrease. Crucially, the interaction Alignment×Condition (Figure 3C) shows that aligning in 
the Category vs Basic condition leads to longer RTs and increased variability (possibly also 
due to the reduced number of responses). 

To further explore these patterns, we descriptively analyzed the distribution of RTs 
according to the lexical frequency of the basic-level label and the semantic category. In 
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particular, we aimed at clarifying the origin of the slow RTs in non-aligning in the Basic 
condition (i.e., category responses, contrary to the basic-label advantage) and in aligning in 
the Category condition. These explorations can be seen in Figure 4 and 5. Visualizations 
across blocks to observe patterns during the experiment are also available (Supplementary 
Figures 2-3). We further elaborate on these findings in the Discussion section. 

 

 
Figure 4: Aligned responses in the Category condition. Panel A) Scatterplot of response times as a function of lexical 
frequency (log), with the basic label associated with the picture. Panel B) Number of category responses by category. Panel C) 
Lexical frequency of the basic labels of the pictures eliciting category responses. 
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Figure 5: Non-aligned responses in the Basic condition. Panel A) Scatterplot of response times as a function 
of lexical frequency (log), with the basic label associated with the picture. Panel B) Number of category responses 
by category. Panel C) Lexical frequency of the basic labels of the pictures eliciting category responses. 

2.2 Descriptive exploration of influential variables in category response 
proportions 

As described in the Introduction, the original study highlighted a statistically significant higher 
proportion of category responses in the Category relative to the Basic naming condition. For 
this measure, instead of conducting additional statistical models, we decided to explore the 
full dataset in a descriptive manner (without filtering out trials, as is analyzed in the original 
paper), in order to have a clear picture of how these responses are distributed across many 
variables, potentially revealing insightful patterns that cannot emerge from the main statistical 
analysis, which is blind to such possible hidden patterns. In general, having a clear idea of the 
distribution of data across variables that may be crucial in driving an effect should be an 
essential step for a more solid interpretation of the inferential analysis (Pastore and Calcagnì, 
2019). Our choice of not performing further modeling on this measure is motivated by 1) the 
high number of predictors and levels within predictors that such modeling would entail, and 2) 
the limited number of datapoints for alignment in the Category condition (n = 78), and the 
disproportion with the number of datapoints for alignment in the Basic condition (n = 2862 
when considering only congruent responses or synonyms), reflecting the basic-label 
advantage rather than a proper alignment with the task partner. By taking this into 
consideration, it appears that describing the dataset is much more straightforward and feasible 
than performing inferential statistics, especially when data points are sparse and the number 
of variables to consider and levels within variables are high. Following Steegen et al.'s (2016) 
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guidance on multiverse analysis, we aim to avoid inflating the analytical space with additional 
inferential tests that could be unreliable due to the unbalanced and small-N dataset (Table 1). 
When patterns are visually clear, additional p-values may mislead rather than clarify (Fisher, 
1935; Pearson, 1920). Therefore, we prioritize descriptive robustness in our findings (Pastore 
et al., 2017). 

In the following we consider the naming level condition (CONDITION), the semantic 
categories (CATEGORY), the lexical frequency of the basic-level label 
(FREQUENCY_STIM_LOG), and whether the picture stimulus was taken from the MultiPic 
database (Duñabeitia et al., 2018) or was newly created ad hoc for the study (NEW_PIC).2 
First of all, we looked at the number of novel items by category and their frequency 
distributions. This exploration revealed that the highest number of novel items belong to the 
categories instruments de musique and constructions, and that, except from isolated items, 
the lexical frequency of the basic labels of novel pictures are much lower than the overall 
frequency mean and medians of the items from the MultiPic database (Supplementary Figure 
4). Following this clue, we looked at the density distributions of lexical frequency in each 
category, separately for novel pictures, stimuli from the MultiPic database only, and the 
complete set of stimuli. This was done to verify that there were no categories biased towards 
higher or lower lexical frequency of basic-level labels of the stimuli pictures. However, given 
the picture emerged in Figure 4 and 5 and Supplementary Figure 4, we expected to find biases 
in some categories. This exploration is reported in Figure 6.3 

 

 
Figure 6: Lexical frequency density distributions. The distributions for each category are plotted separately for the combined 
full set of stimuli, the MultiPic only stimuli, and the newly designed set of pictures. Means and medians for categories are also 

 
2 As reported by the authors (p. 2), 377 pictures were taken from the MultiPic database, while 73 were drawn by a professional 
designer who used MultiPic as model. The authors state that the novel pictures were normalized by asking 30 students to name 
the pictures (p. 5). Naming data and novel picture stimuli are not available in the study OSF repository; therefore, we cannot 
further comment on this. 
3 Note that distributions do not appear to be bimodal; for this reason, it seems improper to dichotomize lexical frequency into high 
and low as done for the variable FREQUENCY_R (MacCallum et al., 2002). This is an additional reason for our choice of retrieving 
the numerical values from the Lexique database. 
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frequency, and that this bias is mainly introduced by the introduction of the set of novel stimuli, 
which lowers overall lexical frequency in specific categories. This might influence naming 
behavior, as can already be seen from Figures 4 and 5 (Panel B and C). Note that the original 
authors did not claim to have balanced lexical frequency across categories. However, this may 
turn out to be an influential factor to take into consideration.  

In our descriptive exploration of the database, we then looked at the crucial measure, 
that is, the distribution of category response proportions across categories and picture origin, 
calculated as the number of responses in that specific variable combination over the number 
of trials in the entire naming condition (Basic = 3600, Category = 1800). This information is 
represented in Figure 8. What emerges is that category responses generally cluster around a 
subset of items: instruments de musique and fruits with low lexical frequency basic labels, 
particularly in response to novel pictures, and parties du corps with high frequency basic labels 
from the MultiPic database. This confirms the information in Figures 4 and 5. In order to better 
contextualize such proportions, we provide an additional graphical representation in 
Supplementary Figure 5, revealing that the proportions of category alignment that emerged 
are affected by a small number of responses. When statistically controlling for all influential 
variables is unfeasible, data visualization of response distributions across these variables 
provided to be a critical tool to accompany inferential statistics, critically aiding in data 
interpretation. 

 

 
Figure 8: Proportions of category responses. For each Category (y-axis), separately for Condition (Basic/Category) and 
picture origin (MultiPic/Novel picture), we plotted the proportions of the number of category responses relative to the number of 
trials in each condition (Basic = 3600, Category = 1800). 

 
In sum, the observation of the distributions of category response proportions revealed 

a bias towards a consistent subset of categories accentuated when adding newly designed 
stimuli. Crucially, these categories were already highlighted as potentially influential in the 
analysis of lexical frequency distributions, thus providing converging evidence. 

Prompted by the emergence of a limited set of influential categories and the bias 
emerged in some categories in terms of lexical frequency when producing category labels, we 
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Figure 9: Leave-one-out robustness check. Responses associated with each category were excluded one by one and a 
generalized linear mixed-effects model with binomial family distribution was fitted with the remaining responses. The resulting 
parameter estimates with 95% CI for the main effect of Condition are reported (left), together with their associated z-values 
(middle) and p-values (right). All models fitted with nAGQ = 0. Dotted lines indicate thresholds for null estimates (0), z-value (1.96) 
and p-value (0.05). Panel A) Models tested included only random intercepts for participants and items. Panel B) Models tested 
included also random slopes for condition by participant in addition to random intercepts for items. 

3. Discussion 
In this commentary and reanalysis, we aimed at assessing automatic vs strategic alignment 
in a joint picture naming task with an artificial task partner by analyzing response times data. 
We found that aligning in the Category condition is associated with longer RTs, revealing more 
effortful cognitive processing. In addition, such naming behavior is mainly associated with a 
limited set of categories with items at low lexical frequency, and for novel pictures. We also 
performed robustness check tests to assess how reliable the result is. These tests revealed a 
limited generalizability to the very same set of categories that consistently emerged as 
influential. In the following we discuss in depth our RTs analyses and robustness check tests 
in relation to the original findings. We also propose potential paradigms to study lexical and 
conceptual alignment and conclude with a brief discussion on the importance of collaborative 
open science, a set of philosophical principles that guided us in the conceptualization and 
implementation of this commentary. 

3.1 Response times suggest effortful and strategic (non-)alignment 

As explained in the Introduction (1.1.Response times as a measure to disentangle automatic 
vs strategic mechanisms) we decided to investigate the research question posed by Cirillo 
and colleagues by focusing on reaction times instead, which, by definition, offer a nuanced 
insight into the interplay between automatic and strategic cognitive processes (McEvoy, 1988). 
Reaction times serve as a valuable indicator capable of capturing the dichotomy between 
swift, automatic cognitive responses and deliberate, slower strategic decision-making. 
Furthermore, our emphasis on reaction times aligns with recent interdisciplinary-inspired 
theories of cognitive processes, which underscore the temporal dynamics of cognitive 
phenomena (Riley & Holden, 2012). Our decision to prioritize reaction times reflects a clear 
methodological choice aimed at capturing the interplay between automatic and strategic 
cognitive processes. 

Our RT analysis focused on both basic and category responses, both aligning and not, 
suggesting several intriguing findings to consider alongside the original analyses of response 
proportion. Descriptively, it was observed that aligning in the Category condition demanded 
more time than aligning in the Basic condition, suggesting a heightened cognitive load. This 
is congruent with the evidence showing that providing a basic level name is generally preferred 
(Murphy & Smith, 1982; Rosch et al., 1976). The statistical analyses further elucidated the 
dynamics of RTs across various predictors. Although there were minor inconsistencies in 
statistical significance across the multiverse of models, some key effects were found to be 
robust (Figure 2). While a dramatic decrease in RTs was observed in the final block (main 
effect of Block[3]), this has to be interpreted in relation to the interactions that emerged. The 
interaction Block[3]×Alignment (Figure 3A) revealed that, while in the previous three blocks 
non-aligning became gradually slower than aligning, this difference is dramatically reduced in 
the last experimental block, with faster responses overall, and reduced difference between 
aligned and non-aligned responses. Together with the results reported in Cirillo et al. (2022) 
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highlighting an increase in the proportion of category responses in the fourth block regardless 
of condition, this result suggests that not only they produced more category names overall in 
the final block, but also that they were also faster in doing so, suggesting a possible 
overgeneralization of the rule in association with a faster behavior. We tried to find patterns in 
the original dataset that could explain this increase in category responses in the final block. A 
possible explanation could be that there is an increase in the number of trials with newly 
developed stimuli, which are composed for the most part of items at low frequency belonging 
to influential semantic categories (Figures 6 and 7, Supplementary Figure 4). This tentative 
hypothesis appears to be plausible, as suggested by a steep increase in the proportion of trials 
involving novel pictures in the last block (Supplementary Figure 10). This may explain the 
reported heightened category naming behavior in the last block. 

The interaction Block[3]×Condition (Figure 3B) suggested that, while RTs in the three 
previous blocks decreased in the Category condition and remained stable in the Basic 
condition, such trend is suddenly reversed in the last block, resulting in a bigger difference in 
RTs between conditions, with slower responses for the Category vs Basic condition. This 
divergence could signify increased task demands or cognitive strategies emerging in the final 
part of the experiment. Crucially, the interaction Alignment×Condition (Figure 3C) provided 
valuable insights into how naming conditions influenced latencies in aligning and non-aligning 
responses. Aligning in the Basic condition and non-aligning in the Category condition (i.e., 
basic level naming) were both associated with shorter RTs and reduced variability, highlighting 
the efficiency and automaticity of this naming behavior. This, rather than reflecting a real (non-
)alignment with the agent, is likely to reflect the preference for basic-level labels when naming 
known objects (Murphy & Smith, 1982), regardless of the condition. Conversely, aligning in 
the Categorical condition resulted in longer RTs and greater variability (possibly also as the 
result of the very sparse responses), indicating increased cognitive effort and processing 
demands. Interestingly, non-aligning in the Basic condition (i.e., providing a Category label 
contrary to the basic-level preference) also led to similar longer RTs and greater variability. 
This could hint at possible categorical responses to pictures with names at low lexical 
frequency, unfamiliar, or difficult to recognize, variables that have been found to influence 
latencies and accuracy of basic label production (Alario et al., 2004). Were this the case, 
participants may have provided the categorical response after failing to retrieve the basic 
lexical label due to possible unfamiliarity with the object depicted or with the basic label, hence 
the long RTs in non-aligning in the Basic condition. This would be congruent with previous 
literature (Vitkovitch & Tyrrell, 1999). An exploratory visualization of the distributions suggests 
this is the case, showing longer RTs for pictures with words at low frequency and the majority 
of Category responses associated with low lexical frequency (Figure 4). When the basic label 
is more difficult to retrieve, participants are likely to resort to a category label, in a search 
process that yields longer latencies. Mirroring this pattern, aligning in the Category condition 
is likely mainly due to pictures with words at low frequency and novel pictures in specific 
categories, which are in large part shared with the cases of non-alignment in the Basic 
condition (Supplementary Figure 6). Similarly, the longer RTs likely reflect complex processes 
of lexical search and decision to produce the superordinate label in lack of basic labels or 
difficulties in retrieval due to low frequency (Figure 5) (Tanaka & Taylor, 1991). 

Finally, we descriptively explored how RTs are distributed in Category aligned and 
Basic aligned across blocks as a function of lexical frequency. While Category aligned 
responses present a fairly coherent picture across blocks, in which responses are faster when 
lexical frequency is high, but with the majority of responses associated with low lexical 
frequency (Supplementary Figure 2), Basic non-aligned responses show a puzzling pattern 
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(Supplementary Figure 3). Here, lexical frequency seems to have no clear effect in the first 
three blocks, and a sudden reversed effect in the last block, whereby responses are faster for 
items with low lexical frequency and slower for items at high frequency. Together with an 
increased proportion of category responses in the last block, this might indicate an 
overgeneralization of category naming behavior. However, these observations remain purely 
descriptive and speculative. It would be interesting to observe whether such a pattern can be 
replicated. 

In conclusion, the investigation into RTs offered valuable insights into the cognitive 
processes underlying linguistic alignment. The integration of descriptive analyses, statistical 
modeling, and graphical representations to explore the complexity of the dataset provided an 
articulated pattern of results that, when integrated with the reproducible analysis performed 
by Cirillo and colleagues, indicates that various factors influence behavior, likely depending 
on effortful and strategic rather than automatic processes when providing aligned category 
responses. Such processes are likely to be affected by task demands and stimuli 
idiosyncrasies. 

3.2 The influence of stimulus category on the generalizability of the 
condition effect in response proportions 

In the present commentary, extensive data exploration and robustness checks provided a hint 
into participants' behavior concerning specific categories and variable combinations. By 
adopting the leave-one-out approach, we systematically removed responses associated with 
individual categories from the dataset and re-fitted the generalized linear mixed-effects model 
using the same methodology as the original analysis. The outcomes of this initial robustness 
check, in Figure 9A, revealed that the main effect of condition appears to heavily rely on two 
categories: parties du corps (body parts) and instruments de musique (musical instruments). 
While the statistical significance remained unchanged, noticeable deviations in the z- and p-
values were evident. This suggests that the observed main effect is particularly influenced by 
responses related to these specific categories. In line with the principles of a multiverse 
approach, we extended our investigation to include random slopes by participants for the 
condition factor, alongside the random intercept for items, aiming to scrutinize the robustness 
of the statistical outcomes. The findings, illustrated in Figure 9B, suggested that after 
controlling for the condition effect by participants, the influence primarily depended on two 
categories: parties du corps (body parts) and fruits (fruit), with a less marked contribution from 
instruments de musique (musical instruments). Notably, when systematically excluding 
responses associated with these categories, the reliability of the effect dropped. Such 
complementary investigations indicate that certain participants consistently provided 
categorical responses within the category condition for the identified categories. 
Consequently, the generalizability of the naming condition effect is more circumscribed, not 
only to specific categories (which consistently emerge as highly influential throughout the 
analyses here presented) but also to specific individuals, making the effect extremely 
category- and participant-dependent. Note that the influential categories that emerge in the 
robustness check are the same that stood out in the lexical frequency distribution analysis in 
section 2.2 (see Figures 6 and 7), pointing at converging evidence supporting our 
interpretations. 

While we suggested the potential impact of stimuli belonging to the categories 
instruments de musique and fruits to be related to the low lexical frequency of the basic label 
facilitating the elicitation of superordinate naming, the role of parties du corps in the increase 
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Supplementary material to “Linguistic alignment with an 
artificial agent: A commentary and re-analysis” 

 
Supplementary Figures 

 
Supplementary Figure S1: Distribution of error types (unfiltered dataset). Absolute number of errors (panel 
A) and error proportions (panel B) are plotted across categories, divided by Condition (Basic/Category) and lexical 
frequency of the picture label (HIGH/LOW). Note that a category response is coded as a CAT error, regardless of 
the condition. Hence, the distribution of category responses across categories and conditions can already be seen 
here. Panel C offers another visualization (number of errors collapsed across condition and lexical frequency; 
overall number of errors) facilitating the visualization across types of error. 
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Supplementary Figure S2: Aligned category responses (Category condition) by block. Panel A) Individual 
RTs as a function of lexical frequency. Panel B) Number of category responses by category. Panel C) Lexical 
frequencies of basic labels associated with the category responses. 

 
Supplementary Figure S2: Non-aligned category responses (Basic condition) by block. Panel A) Individual 
RTs as a function of lexical frequency. Panel B) Number of category responses by category. Panel C) Lexical 
frequencies of basic labels associated with the category responses. 
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Supplementary Figure S4: Number and lexical frequency distributions of unique novel stimuli. Most novel 
stimuli belong to the categories instruments de musique and ustensiles de cuisine. Except for isolated items, lexical 
frequencies of the basic labels of the new pictures are well below those of the MultiPic database (solid line and 
dashed line represent, respectively, the mean and the median of the lexical frequency of the MultiPic items). 
 

 
Supplementary Figure S5: Distribution of trials and category responses (unfiltered dataset). For each 
Category (y-axis), separately for condition and picture origin, are plotted the number of trials in the experiment of 
a given combination of variables (in orange); reference x-axis at the top of the plot) and the number of category 
responses given by participants in that specific combination (in blue; reference x-axis at the bottom of the plot). 
This visualization, together with Figure 8, allows us to assess what combinations of variables (category, condition, 
picture novelty) were presented in the whole experiment, and evaluate where categorical responses were more 
prominent, contextualizing the impact of such proportions relative to the combination of specific variables rather 
than the total number of trials per Condition only. 
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Supplementary Figure S6: Words in overlap between non-aligned & Basic and aligned & Category. Panel 
A) List of overlapping words between Category aligned and Basic non-aligned with their relative count. Panel B) 
Lexical frequencies of the item’s basic labels. 
 
 

 
Supplementary Figure S7: Count of Category responses for each participant, separately for category. 
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Supplementary Figure S8: Lexical frequencies of Category and Basic trials for each category. No 
imbalance between conditions. 

 
Supplementary Figure S9: Proportions of trials presenting items for each category in the two conditions. 
No imbalance between conditions. 
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Supplementary Figure S10: Trials with novel pictures. Panel A) Number of trials with newly designed pictures 
separately for Condition; Panel B) Proportions of trials with newly designed pictures separately for Condition. An 
increase is highlighted in the last block.  
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 Model 1  Model 2  Model 3a  Model 3b  

Predictors  Estimates CI p Estimates CI p Estimates CI p Estimates CI p 
(Intercept)  7.21 7.16 �± 7.26 <0.001 1438.24 1376.28 �± 1500.19 <0.001 1393.04 1345.74 �± 1442.01 <0.001 1438.01 1392.80 �± 1483.21 <0.001 

BLOCK 4 [1]  0.02 -0.01 �± 0.05 0.152 29.48 -10.40 �± 69.35 0.147 1.02 0.99 �± 1.06 0.242 33.48 -18.52 �± 85.49 0.207 
BLOCK 4 [2]  -0.00 -0.02 �± 0.01 0.762 3.97 -17.25 �± 25.20 0.714 1.00 0.98 �± 1.02 0.737 2.44 -26.09 �± 30.98 0.867 
BLOCK 4 [3]  -0.03 -0.04 �± -0.02 <0.001 -47.58 -60.36 �± -34.80 <0.001 0.97 0.96 �± 0.98 <0.001 -47.10 -62.72 �± -31.49 <0.001 

ALIGNMENT1 0.02 0.01 �± 0.04 0.012 42.64 18.29 �± 67.00 0.001 1.02 1.00 �± 1.05 0.050 43.07 10.62 �± 75.51 0.009 
CONDITION1 -0.02 -0.04 �± -0.01 0.009 -43.05 -67.29 �± -18.81 0.001 0.98 0.96 �± 1.00 0.051 -42.65 -75.03 �± -10.27 0.010 

BLOCK 4 [1] × 
ALIGNMENT1 0.02 -0.01 �± 0.05 0.148 39.94 1.37 �± 78.51 0.042 1.02 0.99 �± 1.06 0.245 31.40 -19.76 �± 82.57 0.229 

BLOCK 4 [2] × 
ALIGNMENT1 

0.01 -0.00 �± 0.03 0.082 27.91 6.83 �± 49.00 0.009 1.01 0.99 �± 1.03 0.147 28.02 -0.52 �± 56.56 0.054 

BLOCK 4 [3] × 
ALIGNMENT1 -0.01 -0.02 �± -0.01 0.001 -26.17 -38.23 �± -14.11 <0.001 0.98 0.97 �± 0.99 0.004 -26.09 -41.15 �± -11.03 0.001 

BLOCK 4 [1] × 
CONDITION1 

-0.01 -0.04 �± 0.01 0.348 -29.33 -68.33 �± 9.67 0.140 0.99 0.95 �± 1.02 0.445 -22.67 -74.08 �± 28.74 0.387 

BLOCK 4 [2] × 
CONDITION1 -0.01 -0.03 �± 0.00 0.145 -24.35 -45.79 �± -2.90 0.026 0.99 0.97 �± 1.01 0.214 -26.02 -54.77 �± 2.74 0.076 

BLOCK 4 [3] × 
CONDITION1 

0.01 0.00 �± 0.02 0.003 24.26 11.90 �± 36.61 <0.001 1.02 1.00 �± 1.03 0.007 25.14 9.91 �± 40.38 0.001 

ALIGNMENT1 × 
CONDITION1 -0.12 -0.14 �± -0.10 <0.001 -174.98 -202.01 �± -147.94 <0.001 0.88 0.86 �± 0.90 <0.001 -200.40 -234.55 �± -166.26 <0.001 

BLOCK 4 [1] × 
ALIGNMENT1 
× CONDITION1 

-0.01 -0.04 �± 0.02 0.392 -22.10 -61.20 �± 17.00 0.268 0.99 0.95 �± 1.02 0.497 -23.31 -74.90 �± 28.28 0.376 

BLOCK 4 [2] × 
ALIGNMENT1 
× CONDITION1 

0.00 -0.01 �± 0.02 0.748 -3.55 -24.45 �± 17.34 0.739 1.00 0.98 �± 1.02 0.701 -1.88 -30.25 �± 26.48 0.896 

BLOCK 4 [3] × 
ALIGNMENT1 
× CONDITION1 

-0.00 -0.01 �± 0.01 0.455 2.70 -9.72 �± 15.11 0.670 1.00 0.99 �± 1.01 0.594 6.12 -9.27 �± 21.51 0.436 

            Random Effects  
�12 0.04 80219.54 0.01 0.05 
�200 0.03 ITEM 47556.25 ITEM 0.02 ITEM 24734.48 ITEM 

 0.01 ID 17182.47 ID 0.00 ID 4445.07 ID 
ICC 0.48 0.45 0.75 1.00 
N 24 ID 24 ID 24 ID 24 ID 
 450 ITEM 450 ITEM 450 ITEM 450 ITEM 

Observations  4505 4505 4505 4505 
Marginal R 2 / 

Conditional R 2 
0.070 / 0.513 0.070 / 0.486 0.201 / 0.798 0.281 / 1.000 

 
Supplementary Table 1: Full model summaries.  Highlighted in red are the interactions that are consistent across models and that are discussed in the manuscript.  


