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[bookmark: psyc122-classes-in-weeks-16-20]1 PSYC122: Classes in weeks 16-20
· My name is Dr Rob Davies, I am an expert in communication, individual differences, and methods
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	Ask me anything:
· questions during class in person or anonymously through slido;
· all other questions on discussion forum


[bookmark: Xd3145adf48928ad62f48d5a181abbc7c7c1fc38]2 Week 19: Linear models – critical perspectives
	[bookmark: fig-histograms-all-studies][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-histograms-all-studies-1.png]
Figure 1: Histograms showing the distribution of mean accuracy scores in 11 studies


[bookmark: targets-for-weeks-16-19-concepts]3 Targets for weeks 16-19: Concepts
We are working together to develop concepts:
1. Week 16 — Hypotheses, measurement and associations
1. Week 17 — Predicting people using linear models
1. Week 18 — Everything is some kind of linear model
1. Week 19 — The real challenge in psychological science
[bookmark: targets-for-weeks-16-19-skills]4 Targets for weeks 16-19: Skills
We are working together to develop skills:
1. Week 16 — Visualizing, estimating, and reporting associations
1. Week 17 — Using data to predict people
1. Week 18 — Going deeper on linear models
1. Week 19 — Evaluating evidence across multiple studies
[bookmark: learning-targets-for-this-week]5 Learning targets for this week
· Concepts – To engage with the real challenges in psychological science:
1. People vary
1. Results vary
[bookmark: learning-targets-for-this-week-1]6 Learning targets for this week
· Skills – To engage with the real challenges in data analysis skills development:
1. Growing in independence
1. Exploiting the R knowledge ecosystem
[bookmark: why-these-targets-key-ideas]7 Why these targets? Key ideas
Science (including psychological science) has undergone a rolling series of crises:
· Replicability or replication crisis (Pashler & Wagenmakers, 2012)
· Statistical crisis (A. Gelman & Loken, 2014)
· Generalizability crisis (Yarkoni, 2022)
[bookmark: the-triggers-for-crisis]8 The triggers for crisis
· Failures to replicate influential claims (Nosek et al., 2022)
· Questionable research practices (John et al., 2012)
· Questionable measurement practices (Flake & Fried, 2020)
· Limited samples (Button et al., 2013; Henrich et al., 2010; Wild et al., 2022)
[bookmark: the-credibility-revolution-responses]9 The credibility revolution: responses
· Pre-registration (Nosek et al., 2018, 2019) and registered reports (Nosek & Lakens, 2014)
· Replication studies (e.g. Aarts et al., 2015)
· Identification of open science principles (Munafò et al., 2017)
[bookmark: X3698eaac1c5ab21a24868a0516248f1b43cc224]10 The credibility revolution: replication is recognised as crucial to building a science of psychology
	[image: nosek-2022-replicability-fig-1.png]
Nosek et al. (2022): replication outcomes for three systematic replication studies


[bookmark: the-real-challenge-people-vary]11 The real challenge: people vary
· The real challenges we face as psychologists: people vary
· We examine the impact of this variation
· And we explore if or how we can reproduce or generalize findings in psychological science
	[image: crowd-CC-CatWalker.png]
flickr, Cat Walker ‘crowd’


[bookmark: the-real-challenge-results-vary]12 The real challenge: results vary
	[bookmark: fig-all-studies-scatter-self-1][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-all-studies-scatter-self-1-1.png]
Figure 2: Scatterplots showing the association between mean accuracy and self-rated accuracy of understanding, of health information, in 11 studies


[bookmark: variation-and-replication]13 Variation and replication
Psychological and social processes show much more variability than the usual phenomena in the physical sciences (a. Gelman, 2015)
· The patterns or effects that interest us may (maybe will) vary between places, people, and times
· Because treatment effects can be expected to vary then we may not see replication of effects
· So we investigate how effects vary and we open our workflow
[bookmark: Xe9d8e51e47139de490a4be04a5594d621784b32]14 The professional data analysis workflow: from raw data to results
		[bookmark: fig-pipeline][image: 122-linear-model-perspectives-printable_files/figure-docx/dot-figure-1.png]



Figure 3: The data analysis pipeline or workflow


[bookmark: the-data-analysis-workflow]15 The data analysis workflow
· Get some data
· Process or tidy the data
· Explore, visualize, and analyze the data
· Present or report your findings
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	· Identify the elements and the order in your work as the parts of a pipeline or the stages in a workflow


[bookmark: analysis-multiverse]16 Analysis multiverse
Different researchers: different choices (Silberzahn & Uhlmann, 2015)
	[image: Silberzahn_and_Uhlmann_2015_Many_hands_make_tight_work.png]
Silberzahn and Uhlmann (2015): Twenty-nine research teams reached a wide variety of conclusions using different methods on the same data set to answer the same question.


[bookmark: kinds-of-reproducibility]17 Kinds of reproducibility
Gilmore et al. (2017; following Goodman et al., 2016) present three kinds of reproducibility:
· Methods reproducibility
· Results reproducibility
· Inferential reproducibility
[bookmark: inferential-reproducibility]18 Inferential reproducibility
If researchers repeat a study (results reproducibility) or re-analyze original data (methods reproducibility) then they should come to similar conclusions as original authors
But …
· reproducibility attempt could reveal problems, uncertainty over choices
· different researchers could apply different prior expectations over the probability of possible effects
[bookmark: Xd7e0c96f28fa209a43b61fee11785f0eb3421a2]19 Lessons learned from crises mean we now hope to see that researchers:
1. Share data and code
1. Publish research reports in ways that enable others to check or query analyses
[bookmark: lets-take-a-break]20 Let’s take a break
· End of part 1
[bookmark: Xe3fb9bc5076343f1fbb2b2adc259a63ae6c5402]21 Health comprehension project – answers to our questions
· We have been working in the context of a live research project: What makes it easy or difficult to understand written health information?
	[image: nurse-patient-talk.png]
flickr, Sasin Tipchair ‘Senior woman in wheelchair talking to a nurse in a hospital’


[bookmark: Xc07d3231c1e00d259a5e7ff63d5033ae5ed2822]22 Health comprehension project: questions and analyses
· Our research questions are:
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/note.png]  Note

	1. What person attributes predict success in understanding?
1. Can people accurately evaluate whether they correctly understand written health information?


[bookmark: Xd9abb18cbe613f27cfb6e7e407c3b54338ec923]23 Theory: Models of comprehension accuracy should include predictors:
(1.) experience HLVA, SHIPLEY and (2.) reasoning ability (FACTOR3, reading strategy) (Freed et al., 2017)
		[bookmark: fig-comprehension-drivers-2][image: 122-linear-model-perspectives-printable_files/figure-docx/dot-figure-2.png]



Figure 4: Understanding text depends on (1.) language experience and (2.) reasoning ability (Freed et al., 2017)


[bookmark: multiple-candidate-predictor-variables]24 Multiple candidate predictor variables
	[bookmark: fig-scatterplot-grid][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-scatterplot-grid-1.png]
Figure 5: Scatterplots showing the potential association between accuracy of comprehension and variation on each of a series of potential predictor variables.


[bookmark: Xaf1b72af6c9a4158e85cb778a2b30d4bffbce0d]25 Critical thinking: data analysis assumptions
1. validity: that differences in knowledge or ability cause differences in test scores
1. measurement: that this is equally true across the different kinds of people we tested
1. generalizability: that the sample of people we recruited resembles the population
[bookmark: critical-thinking-uncertainty]26 Critical thinking: uncertainty
There are three levels of uncertainty when we look at sample data (McElreath, 2020) – uncertainty over:
1. The nature of the expected change in outcome
1. The ways that expected changes might vary between individual participants or between groups of participants
1. The random ways that specific responses can be produced
[bookmark: critical-thinking-working-with-samples]27 Critical thinking: working with samples
· We test who we can – convenience sampling – and who we can test has an impact on the quality of evidence (Bornstein et al., 2013)
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	Practice critical evaluation:
· If age, ethnicity or gender are not balanced  does this matter to your research question?
· If samples are limited in size  how does that affect our uncertainty over effects estimates?


[bookmark: lets-take-a-break-1]28 Let’s take a break
· End of part 2
[bookmark: health-comprehension-studies]29 11 health comprehension studies
	[bookmark: fig-dotplots-all-studies-subjects][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-dotplots-all-studies-subjects-1.png]
Figure 6: Dotplots showing the gender, education and ethnicity of participants across 11 studies


[bookmark: participants-vary-in-accuracy]30 Participants vary in accuracy
	[bookmark: fig-histograms-all-studies-acc][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-histograms-all-studies-acc-1.png]
Figure 7: Grid of histograms showing the distribution of mean accuracy scores in each of 11 studies


[bookmark: participants-vary-in-age]31 Participants vary in age
	[bookmark: fig-histograms-all-studies-age][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-histograms-all-studies-age-1.png]
Figure 8: Grid of histograms showing the distribution of participant ages in each of 11 studies


[bookmark: participants-vary-in-health-literacy]32 Participants vary in health literacy
	[bookmark: fig-histograms-all-studies-hlva][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-histograms-all-studies-hlva-1.png]
Figure 9: Grid of histograms showing the distribution of health literacy (HLVA) scores in each of 11 studies


[bookmark: participants-vary-in-vocabulary]33 Participants vary in vocabulary
	[bookmark: fig-histograms-all-studies-shipley][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-histograms-all-studies-shipley-1.png]
Figure 10: Grid of histograms showing the distribution of vocabulary (Shipley) scores in each of 11 studies


[bookmark: participants-vary-in-reading-strategy]34 Participants vary in reading strategy
	[bookmark: fig-histograms-all-studies-strategy][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-histograms-all-studies-strategy-1.png]
Figure 11: Grid of histograms showing the distribution of reading strategy (FACTOR3) scores in each of 11 studies


[bookmark: associations-vary]35 Associations vary
	[bookmark: fig-all-studies-scatter-hlva][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-all-studies-scatter-hlva-1.png]
Figure 12: Association between mean accuracy and health literacy


[bookmark: associations-vary-1]36 Associations vary
	[bookmark: fig-all-studies-scatter-self-2][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-all-studies-scatter-self-2-1.png]
Figure 13: Association between mean accuracy and mean self-rated accuracy


[bookmark: health-comprehension-project-answers]37 Health comprehension project: answers
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/note.png]  Note

	1. What person attributes predict success in understanding?
· Health literacy, vocabulary, and reading strategy
1. Can people accurately evaluate whether they correctly understand written health information?
· Yes but not very well


[bookmark: do-we-see-replication-across-studies]38 Do we see replication across studies?
	[bookmark: fig-all-studies-scatter-hlva-trends][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-all-studies-scatter-hlva-trends-1.png]
Figure 14: Varying estimated association between mean accuracy and health literacy


[bookmark: do-we-see-replication-across-studies-1]39 Do we see replication across studies?
	[bookmark: fig-all-studies-scatter-self-trends][image: 122-linear-model-perspectives-printable_files/figure-docx/fig-all-studies-scatter-self-trends-1.png]
Figure 15: Varying association between mean accuracy and mean self-rated accuracy


[bookmark: results-reproducibility]40 Results reproducibility
· If a researcher finds a pattern in human behaviour or in individual differences
· We may critically evaluate the robustness or the generalizability of the finding
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/important.png]  Important

	Results reproducibility means that a new study with new data, collected following the original procedures as closely as possible, yields the same outcomes Gilmore et al. (2017)


[bookmark: health-comprehension-studies-evidence]41 Health comprehension studies evidence
· Maybe it is wiser – given levels of uncertainty – to expect some variation in results
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	What is your view?
· Do we see robust prediction of accuracy of understanding of health information, given measures of vocabulary, health literacy, and reading strategy?


[bookmark: psyc122-response-data]42 PSYC122 response data
· What will we see in a new study: with your data?
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	Will we see the same or different patterns?
· Do the practical work to find out


[bookmark: lets-take-a-break-2]43 Let’s take a break
· End of part 3
[bookmark: kinds-of-reproducibility-1]44 Kinds of reproducibility
Gilmore et al. (2017; following Goodman et al., 2016) present three kinds of reproducibility:
· Methods reproducibility
· Results reproducibility
· Inferential reproducibility
[bookmark: methods-reproducibility]45 Methods reproducibility
· Other researchers should be able to get the same results if they use the analysis methods with the same data
	[image: hardwicke_et_al_2021_Analytic_reproducibility_in_articles_receiving_open_data_badges_at_the_journal_Psychological_Science__an_observational_study_pdf.png]
Hardwicke et al. (2021): Frequency of reproducibility outcomes by value type.


[bookmark: require-data-and-code-sharing]46 Require data and code sharing
· Analyses by Kidwell et al. (2016) and analyses reviewed by Nosek et al. (2022): study data increasingly available 
	[image: Nosek_et_al_2022_Replicability__Robustness__and_Reproducibility_in_Psychological_Science_pdf.png]
Nosek et al. (2022): Yearly counts of users, sharing of files (research data, materials, code), and registration of studies on OSF and AsPredicted.


[bookmark: X515d2c74854a35419d78140f812f0d13dd04111]47 Why we use R: We can share data and code helpfully
It is great that data are shared but analyses show they are not always readily usable (Towse et al., 2021) but should be
· completeness: are all the data and the data descriptors supporting a study’s findings publicly available?
· reusability: how readily can the data be accessed and understood by others?
[bookmark: X547d1801d9bf83252da5592c42848365a861365]48 Why we use R: We can write self-documented code
# Here: fit a linear model
lm(mean.acc ~ SHIPLEY + HLVA + FACTOR3 + AGE + NATIVE.LANGUAGE, ...)
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	· R will ignore everything after #
· Add a # comment after each step to briefly explain to yourself and others what is going on


[bookmark: the-r-knowledge-ecosystem]49 The R knowledge ecosystem
R is:
· a language
· a computing environment
· a knowledge ecosystem
[bookmark: r-is-a-language]50 R is a language
We use:
· functions like lm() in the same way we use verbs to describe doing things
· arguments like (mean.acc ~ HLVA) in the same way we use nouns to identify who does what to whom
# Here: fit a linear model
lm(mean.acc ~ SHIPLEY + HLVA + FACTOR3 + AGE + NATIVE.LANGUAGE, ...)
[bookmark: r-is-a-language-1]51 R is a language
Like every language, we can often say the same thing using different words or accents
# This code does essentially the same job
data <- read_csv("mydata.csv")
# As this code
data <- read.csv("mydata.csv")
[bookmark: languages-have-dialects]52 Languages have dialects
R has four different ways to draw plots: base, {lattice}, {grid}, {ggplot2}
# Base R graphics histogram of HLVA scores
hist(all.subjects$HLVA)
[image: 122-linear-model-perspectives-printable_files/figure-docx/unnamed-chunk-19-1.png]
[bookmark: the-r-knowledge-ecosystem-1]53 The R knowledge ecosystem
Above all, R is free:
[image: free-speech-jeremy-brooks.png] 
[bookmark: the-r-knowledge-ecosystem-2]54 The R knowledge ecosystem
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	Every problem you ever have:
· someone has had it before
· solved it
· and written a blog (or tweet or toot) or recorded a YouTube or TikTok about it


[bookmark: the-r-knowledge-ecosystem-3]55 The R knowledge ecosystem
· R is free open statistical software: everything you use is contributed, discussed and taught by a community of R users online, in open forums
· Learning to navigate this knowledge is an introduction to the future of knowledge sharing
	[image: girl-revolution.png]
flickr, Cesar Salvadeo ‘Revolution’


[bookmark: X568d53c57c189c1b1e266cdb6a334086aa3e32a]56 How to find things out when you know what you need
· R has a built-in help system: typing
help(geom_histogram)
· Gets you detailed technical information
… Examples ggplot(diamonds, aes(carat)) + geom_histogram() …
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	Start with the examples


[bookmark: X75c9e1f11a13120cc4ed37531b05e8816199179]57 How to find things out when you don’t know what you need
This code won’t work
all.subjects %>%
  ggplot(aes(x = AGE, y = mean.acc)) + 
  geom_histogram()
Error in `f()`:
! stat_bin() can only have an x or y aesthetic.
Backtrace:
[bookmark: Xd32cbacdcecbe1eb7914fba84b6cce4f9bece63]58 How to find things out when you don’t know what you need
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	Just google it:
· Copy warning or error messages from R-Studio and paste them into a search engine


[bookmark: Xa3465f142a7a305ca7c0bcf69723595945ee9dc]59 Copying an error message into google gets you a list of web pages
stat_bin() can only have an x or y aesthetic.
[image: stackoverflow__stat_bin___can_only_have_an_x_or_y_aesthetic__-_Google_Search.png]  
[bookmark: X9cca805fd58678b8df4a0949577f3df7ae75153]60 Stack Overflow lists question and answer discussions
[image: stackoverflow_graph_-_R_stat_bin___can_only_have_an_x_or_y_aesthetic_-_Stack_Overflow.png]  
[bookmark: X6bb0c532c208af1b70a3eba9bf0de9b6078a9c0]61 How to find things out when you don’t know what you need
· Stack Overflow pages identify:
1. Questions asked
1. Answers, often with code solutions to problems, and helpful discussions
· With questions and answers ranked by usefulness
[bookmark: Xcb5498995d811cd27d3156a5d8e928682408068]62 The wider revolution in building and sharing knowledge
We can find many excellent free online books like:
https://r4ds.had.co.nz
	[image: Welcome___R_for_Data_Science.png]



[bookmark: X3a10ca9afdb6a5986a11e10375c991f3ee92c4b]63 A worldwide community of knowledge sharing
	[image: The_R_Graph_Gallery_%E2%80%93_Help_and_inspiration_for_R_charts.png]
Screenshot of front page of ggplot gallery


[bookmark: summary]64 Summary
· In the health comprehension project: accuracy of understanding of health information can be predicted by vocabulary knowledge, health literacy and reading strategy
· People can judge their own accuracy of understanding but not well
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	· What do your PSYC122 response data say?


[bookmark: summary-critical-thinking]65 Summary: critical thinking
· We can expect results – associations, effects, patterns – to vary between times, places, people
· Samples will be limited, measurement under uncertainty
· Data analysis choices will vary between researchers
· So we share data and code and critically evaluate results
[bookmark: summary-grow-in-independence]66 Summary: grow in independence
· Comment your code in your .R scripts to explain what you are doing and how
· Use online information sources to understand choices and options
	[image: /Applications/RStudio.app/Contents/Resources/quarto/share/formats/docx/tip.png]  Tip

	· Someone has already solved your problem: you just need to find the blog/Stack Overflow discussion/TikTok where they explain the solution


[bookmark: end-of-week-19]67 End of week 19
[bookmark: references]68 References
[bookmark: ref-aarts2015][bookmark: refs]Aarts, E., Dolan, C. V., Verhage, M., & Van der Sluis, S. (2015). Multilevel analysis quantifies variation in the experimental effect while optimizing power and preventing false positives. BMC Neuroscience, 16(1), 1–15. https://doi.org/10.1186/s12868-015-0228-5
[bookmark: ref-bornstein2013]Bornstein, M. H., Jager, J., & Putnick, D. L. (2013). Sampling in developmental science: Situations, shortcomings, solutions, and standards. Developmental Review, 33(4), 357–370. https://doi.org/10.1016/j.dr.2013.08.003
[bookmark: ref-button2013]Button, K. S., Ioannidis, J. P. A., Mokrysz, C., Nosek, B. A., Flint, J., Robinson, E. S. J., & Munafò, M. R. (2013). Power failure: Why small sample size undermines the reliability of neuroscience. Nature Reviews Neuroscience, 14(5), 365–376.
[bookmark: ref-flake2020]Flake, J. K., & Fried, E. I. (2020). Measurement Schmeasurement: Questionable Measurement Practices and How to Avoid Them. Advances in Methods and Practices in Psychological Science, 3(4), 456–465. https://doi.org/10.1177/2515245920952393
[bookmark: ref-freed2017]Freed, E. M., Hamilton, S. T., & Long, D. L. (2017). Comprehension in proficient readers: The nature of individual variation. Journal of Memory and Language, 97, 135–153. https://doi.org/10.1016/j.jml.2017.07.008
[bookmark: ref-Gelman2015]Gelman, a. (2015). The connection between varying treatment effects and the crisis of unreplicable research: A bayesian perspective. Journal of Management, 41(2), 632–643. https://doi.org/10.1177/0149206314525208
[bookmark: ref-gelman2014a]Gelman, A., & Loken, E. (2014). The statistical crisis in science. American Scientist, 102(6), 460–465. https://doi.org/10.1511/2014.111.460
[bookmark: ref-gilmore2017]Gilmore, R. O., Diaz, M. T., Wyble, B. A., & Yarkoni, T. (2017). Progress toward openness, transparency, and reproducibility in cognitive neuroscience. Annals of the New York Academy of Sciences, 1396, 5–18. https://doi.org/10.1111/nyas.13325
[bookmark: ref-goodman2016]Goodman, S. N., Fanelli, D., & Ioannidis, J. P. A. (2016). What does research reproducibility mean? Science Translational Medicine, 8(341).
[bookmark: ref-Henrich2010]Henrich, J., Heine, S. J., & Norenzayan, A. (2010). The weirdest people in the world? The Behavioral and Brain Sciences, 33(2-3). https://doi.org/10.1017/S0140525X0999152X
[bookmark: ref-john2012]John, L. K., Loewenstein, G., & Prelec, D. (2012). Measuring the prevalence of questionable research practices with incentives for truth telling. Psychological Science, 23(5), 524–532. https://doi.org/10.1177/0956797611430953
[bookmark: ref-kidwell2016]Kidwell, M. C., Lazarević, L. B., Baranski, E., Hardwicke, T. E., Piechowski, S., Falkenberg, L. S., Kennett, C., Slowik, A., Sonnleitner, C., Hess-Holden, C., Errington, T. M., Fiedler, S., & Nosek, B. A. (2016). Badges to acknowledge open practices: A simple, low-cost, effective method for increasing transparency. PLoS Biology, 14(5), 1–15. https://doi.org/10.1371/journal.pbio.1002456
[bookmark: ref-mcelreath2020]McElreath, R. (2020). Statistical rethinking. Chapman; Hall/CRC. https://doi.org/10.1201/9780429029608
[bookmark: ref-munafò2017]Munafò, M. R., Nosek, B. A., Bishop, D. V. M., Button, K. S., Chambers, C. D., Percie Du Sert, N., Simonsohn, U., Wagenmakers, E. J., Ware, J. J., & Ioannidis, J. P. A. (2017). A manifesto for reproducible science. Nature Human Behaviour, 1(1), 1–9. https://doi.org/10.1038/s41562-016-0021
[bookmark: ref-nosek2019prereg]Nosek, B. A., Beck, E. D., Campbell, L., Flake, J. K., Hardwicke, T. E., Mellor, D. T., van?t Veer, A. E., & Vazire, S. (2019). Preregistration is hard, and worthwhile. Trends in Cognitive Sciences, 23(10), 815–818.
[bookmark: ref-nosek2018]Nosek, B. A., Ebersole, C. R., DeHaven, A. C., & Mellor, D. T. (2018). The preregistration revolution. Proceedings of the National Academy of Sciences, 115(11), 2600–2606.
[bookmark: ref-nosek2022]Nosek, B. A., Hardwicke, T. E., Moshontz, H., Allard, A., Corker, K. S., Dreber, A., Fidler, F., Hilgard, J., Kline Struhl, M., Nuijten, M. B., Rohrer, J. M., Romero, F., Scheel, A. M., Scherer, L. D., Schönbrodt, F. D., & Vazire, S. (2022). Replicability, Robustness, and Reproducibility in Psychological Science. Annual Review of Psychology, 73, 719–748. https://doi.org/10.1146/annurev-psych-020821-114157
[bookmark: ref-nosek2014]Nosek, B. A., & Lakens, D. (2014). Registered reports: A method to increase the credibility of published results. Social Psychology, 45(3), 137–141. https://doi.org/10.1027/1864-9335/a000192
[bookmark: ref-Pashler2012b]Pashler, H., & Wagenmakers, E. J. (2012). Editors’ introduction to the special section on replicability in psychological science: A crisis of confidence? Perspectives on Psychological Science, 7(6), 528–530. https://doi.org/10.1177/1745691612465253
[bookmark: ref-silberzahn2015]Silberzahn, R., & Uhlmann, E. L. (2015). Crowdsourced research: Many hands make tight work. Nature, 526(7572), 189–191. https://doi.org/10.1038/526189a
[bookmark: ref-towse2021]Towse, J. N., Ellis, D. A., & Towse, A. S. (2021). Opening Pandora’s Box: Peeking inside Psychology’s data sharing practices, and seven recommendations for change. Behavior Research Methods, 53(4), 1455–1468. https://doi.org/10.3758/s13428-020-01486-1
[bookmark: ref-wild2022]Wild, H., Kyröläinen, A.-J., & Kuperman, V. (2022). How representative are student convenience samples? A study of literacy and numeracy skills in 32 countries. PLOS ONE, 17(7), e0271191. https://doi.org/10.1371/journal.pone.0271191
[bookmark: ref-yarkoni2022]Yarkoni, T. (2022). The generalizability crisis. Behavioral and Brain Sciences, 45, e1. https://doi.org/10.1017/S0140525X20001685
image4.png




image5.png
Mean accuracy

0.9

0.6

0.3

0.0

o
©

o
>

o
w

e
°

0.0

psyct2221.22

md

mp. [3

25 50 75

25 50 75 25 50 75
Mean self-rated accuracy

25 50 75

study

psyc122.21.22

br

o
md
mp
®
@

studyone
studytwo




image6.png
Visualize





image7.png
Dark-skinned
players four times — -

more likely than * Statistically significant
light-skinned effect
players to be given  Non-significant
ared card. effect

Twice as likely = e

"
Equally likely =~
[ A

Point estimates and 95% confidence intervals. *Truncated upper bounds.




image8.png




image9.png




image10.png
Language experience
Comprehension outcome

Reasoning capacity




image11.png
4
©

Mean accuracy
S
>

vt
w

0.0

4
©

Mean accuracy
S
>

vt
w

0.0

0.9 0.9 0.9
3 3 3
s s s
306 D06 D06
o o o
© © ©
c = =
© o o
O [} [}
. = = =
o ot 0.3 0.3 03
0.0 0.0 0.0
25 50 75 20 30 40 50 60
Mean self-rated accuracy Reading strategy (FACTOR3)
0.9 0.9 0.9
3 3 3
© © ©
=1 =1 =1
306 D06 D06
o o o
© © ©
c = =
© o o
(] o o
=3 = =
0.3 0.3 03
0.0 0.0 0.0
30 50 70 Female  Male Prefer-not-to-shipn-Binary Further  Secondary Higher White  Asian _ Mixed Black Other
Age (years) Gender Education Ethnicity




image12.png
GENDER

other
Norinary |@ id
Hgher (BOGD © © © @
sock | @
Preforntiosay {@
z
8 z
2
— 2 Vit { @D
S Z
2 jm
vale | @EIDS {1 J
Asian | @B e
Furer| @0 © © © o
fonae | OB B €0 © OB | P G P
R T & @ % 3 ) 0
count count count

study

psye122.21.22
br

km

md

mp

»

ra

studyone
studytwo




image13.png
count

100

13

50

2

100

13

50

2

100

13

50

2

Age

poo1222122 5 " o
Lo
| R
md mp ® B
B Iy e e L_.___
o Studyone. Siriyw 2 4 6
|
o e EE ) )

study
psyc122.21.22
br
km
md
mp
[
ka
studyone
studytwo




image14.png
%

60

30

%

count

30

%

60

30

HLVA

poyoi222122 o W o
= 5 5 5
- il
o studyone studytwo, s "

study
psyc122.21.22
br
km
md
mp.
[
ka
studyone
studytwo




image15.png
60

40

20

psyc12221.22

study

count

peyciz221.22
br

o

md

mp

®

@

studyone
w studyone studytwo. = * studytwo

60

40

20

35

20




image16.png
50

40

30

20

10

50

40

30

20

10

poyoi222122 o W
il | e
S = 5
- Ala
S
= = =

Strategy

study
peye12221.22

br
o

md

mp

®

@
studyone
studytwo




image17.png
psyc12221.22

0.9

0.6

0.3

0.0

study

md

Mean accuracy
o o o
© @ ©

o
°

- psyet2221.22
br

—
o
md
mp
®
@

studyone

studytwo

0.0

5 5 10

10
Health literacy (HLVA)




image18.png
Mean accuracy

0.9

o
>

0.3

0.0

10
Health literacy (HLVA)

study
peye12221.22

br

o
md

mp

®

@
studyone
studytwo




image19.png
Mean accuracy

0.9 /
study
— peyizzzizz
—
06 e
—_
-
-
-
= sudyone
— sudytwo
03
0.0

25 75

50
Mean self-rated accuracy




image20.png




image21.png
200

150

0

central  variation/ p-values counts/  degreesof  other
tendency  uncertainty siz.es mﬂsms proportions  freedom
measures  measures
value type
reproducibility match minor major

oatcome discrepancy discrepancy




image22.png
New users
(OSF)

75,000 -

50,000

Quanti

25,000

2012

2014
Year

2016 2018 2020

Quanti

2.0M

1.5M

1.0M

500K

New public files
(OSF)

T T T T

2012 2014 2016 2018
Year

2020

Quantit

40,000

30,000

20,000

10,000

Project registrations
(OSF, AsPredicted)

2012

2014 2016 2018
Year

2020




image23.png
Frequency

60 100

20

Histogram of all.subjects$HLVA

all.subjects$HLVA




image24.png
FREE SPEECH
FEMR FREE




image25.png




image26.png
Stack Overflow
https://stackoverflow.com » questions » r-stat-bin-can-...

R stat_bin() can only have an x or y aesthetic - Stack Overflow

22 May 2022 — 3. A histogram by itself is only of one variable, not two. You can choose to
stack, dodge, or facet based on another variable, but the basic ...
1 answer - Top answer: You can plot the median using geom_col(stat = "summary", fun = "me...

Error: stat_count() can only have an x or y aesthetic [duplicate] 6 Apr 2020
R studio histogram Error: stat_bin() must not be used withay ... 4 Mar 2019
stat_bin() can only have an x or y aesthetic - Stack Overflow 1 Dec 2022
ggplot aesthetic aes() is returning error for stat_bin() 25 Apr 2017
More results from stackoverflow.com




image27.png
asked May 22, 2022 at 17:10

Simon42

A histogram by itself is only of one variable, not two. You can choose to
stack, dodge, or facet based on another variable, but the basic statistic
should be on one only. However, if you provide some logic for grouping
suchas fill= then it can stack them. See ?geom_histogram for
some examples. Beyond that, you will need to add sample data to make
this question reproducible so that can better see what you're working
with. See stackoverflow.com/q/5963269, minimal reproducible
example, and stackoverflow.com/tags/rfinfo. — r2evans € May 22,
2022 at 17:22





image28.png
R for Data Science

Search

Table of contents
Welcome

1 Introduction

Explore

2 Introduction

3 Data visualisation

4 Workflow: basics

5 Data transformation

6 Workflow: scripts

7 Exploratory Data Analysis

8 Workflow: projects

Wrangle

9 Introduction

Welcome

This is the website for the first edition of “R
for Data Science”, published January 2017.
You may instead want to consult the work-
in-progress 2nd edition at
http://r4ds.hadley.nz/; this should be
complete by early 2023.

R4DS teaches you how to do data science
with R: You'll learn how to get your data into
R, get it into the most useful structure,
transform it, visualise it and model it. In this
book, you will find a practicum of skills for
data science. Just as a chemist learns how
to clean test tubes and stock a lab, you'll
learn how to clean data and draw plots—and
many other things besides. These are the

OREILLY

y s
R for Data
Science

VISUALIZE, MODEL, TRANSFORM, TIDY, AND IMPORT DATA

Hadley Wickham &
Garrett Grolemund




image29.png
Distribution

* A lly, =

Violin Density Histogram Boxplot Ridgeline

Correlogram Bubble Connected scatter Density 2d

Correlation





image1.png




image2.png
count

60

40

20

60

40

20

60

40

20

psyc12221.22

= = ®
= Ciar T
o DI—T DT

Mean accuracy

study
psyc122.21.22
br
km
md
mp.
[
ka
studyone
studytwo




image3.png
Replication of original effect size (r)

04

Soto (2019) Camerer (2018) Open Sci. Collab. (2015) Multisite replications Protzko et al. (2020)
(n=101) (n=21) (n=94) (n=77) (n=14)
T T T T T T T T T T T T T T T T T T T T T T
.
o ®
° .
- L4 - - - — - - - - -
. .
o %
.. ° ° . o
L] ] ° L
.
- .‘f ______ — L i _;.:_'.:_s_' ______
B liﬂ. ° 3 N S
:: So o° o® o ° o e
R %0 °
oamge * . ° . % Qf.o: o
%0 %0 A o0
L . N L . o 4 L R3S ° 4
o
o o . 8
o ° o
- - - - - ° - |- - - -
° °
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 025 0.50 0.75 1.00

0 025 0.50 0.75 1.00

0 0.25 0.50 0.75 1.00
Original effect size (r)

0 0.25 0.50 0.75 1.00

0 025 0.50 0.75 1.00

o Replication failure (p > 0.05)
© Replication success (p < 0.05)




