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Brainstorm

Birthday match: Introduction to asking questions in a scientific way

e Generate a hypothesis: estimate the number of people in the room with the same
birthday (month, day, month + day)

e Collect data: each person enters their birth day and month into a Google Form.
Compute the observed number of people with the same birthday (month, day, month
+ day).

o Test hypothesis: first, was the observed the number of people with matching birthdays
(month, day, month + day) greater than or less than what you expected? Second,
come up with a statistical test to determine whether the differences are significant
(and carry out the tests).

o Interpret results: what do you think might explain the observed data? Did you
confirm or refute your hypothesis? Can you generate a new hypothesis? Make a brief
suggestion for a follow-up study that could test your new hypothesis.

Variants:

Street numbers (digits only) of a childhood residence
People (privately) choose numbers between 1 and 100
Favorite colors

Favorite foods

Last digit of childhood phone number/zip code

Writing introductions: motivation and background “pitch session”

Pick any field, research area, question, or experiment. Your job is to pitch it to the class
and try to get your classmates interested in “solving the mystery”. It should be something
that you're not familiar with but that you think might be fun or interesting. It should also
be something related (at least peripherally) to psychology or neuroscience— so something
about people’s brains or behaviors, including how people act individually and/or in groups.

1. State your idea as clearly and directly as possible



2.

Explain why it’s important and why people should care. Is it a societal problem? Is it
relevant to people’s everyday lives? Is it beneficial to the future of humanity? Is it
fundamentally interesting? Why?

. Explain the key mystery— e.g., what’s already known, what’s not known. If it’s

challenging to study, explain why. Or if nobody’s solved the mystery before, explain
that too. Has nobody tried? Has nobody cared? Has nobody thought of it?

. Propose how you're going to solve the mystery (or make progress towards solving it).

What budget/equipment/resources are you going to need? How long will it take?
How hard is it going to be?

Presentation:

Create an (up to) 5 minute pitch—could be a youtube video that you make, a slideshow,
a soapbox speech or lecture, a drawing on the chalkboard, an interpretive dance, a
demonstration...the format is up to you.

Each pitch will be followed by an open Q&A session (up to 10 minutes)

Evaluation:

e For each group (including your own), evaluate on a scale of 1-10:
e How CLEAR was the pitch? E.g., was the main idea/question communicated clearly?
e How INTERESTING was the pitch? E.g., did the pitch succeed at capturing your

interest?

e How EFFICIENT was the pitch? Too long or too short (1)? Just right (10)?
e How effective was the chosen FORMAT of the pitch?
e Upload ratings to a spreadsheet (1 group per row, 1 column for each of clarity, interest,

efficiency, and format)
Rank groups (including your own) by how effective the pitches were

Write up:

A summary of your pitch

Which aspects of the pitch were successful vs. not

Use group feedback (spreadsheets) and rankings to back up any claims (figures,
stats)

Make an argument for your favorite pitch (could be your own) and why it beats the
other pitches/ideas.

Draw a picture! writing effective methods descriptions

Part 1: create instructions - Draw a simple picture on a piece of paper. Don’t show your
picture to any other group. - The picture should have the following elements: 1. At least
one of each of the following geometric shapes: circle, square, oval, diamond, triangle, star
2. Up to 10 distinct lines (straight or curved, paths can be open or closed) 3. Up to 10
shaded areas (e.g., portions of the image that are colored in using a particular pattern,



color, etc.) - Write down, as specifically as possible, how to draw the picture. You cannot
assign meaningful names to objects or elements of the drawing, outside of their precise
geometric descriptions— e.g. you can refer to a circle on top of a triangle, but you can't refer
to an ice cream scoop on top of an ice cream cone. You could also group objects to make
the descriptions more efficient. For example you could say that the triangle + circle on
top is object A. Then you could say to draw another instance of object A to the right of the
tirst instance. But you cannot say “draw two ice cream cones next to each other” - The
instructions should be specified as a numbered list that someone could follow in order to
reproduce the drawing you made. - Each group produces 1 drawing + 1 description + 1
hidden label (not shared with any other group) describing the image in a few words.

Part 2: follow the instructions - Each group now needs to re-produce the drawings from
(a) their own group and (b) all other groups, using only the descriptions. - After reading
through all of the instructions to get a full understanding of the procedure, follow the
instructions in order, and as carefully as possible. State any assumptions (e.g., in step 3 the
pen color wasn't specified; we assume that the pen colored should be black). Provide a
guess about what the drawing is. - In this part, each group produces: one drawing for each
group (including their own), and one estimated description per drawing. all drawings
should be scanned in and shared with the class as JPG images.

Part 3: evaluate the instructions - For your OWN group’s drawing: 1. “Grade” each
group’s reconstruction of your drawing (including your own group’s reconstruction of
your own drawing). Specifically, for each instruction, determine whether other group’s (a)
did or (b) did not follow that instruction. You should NOT evaluate whether or not the
instruction was followed out as INTENDED. You can only evaluate whether the drawing
in question included (or did not include) evidence that the given step was followed. -
Create a spreadsheet with 1 row per group and 1 column per step. Note a “1” if the given
step was followed correctly and “0” if the given step was not followed correctly by that
group. - If specific assumptions were stated by the given group (but were not specified
in the instructions), you should evaluate whether the step was carried out taking those
assumptions into account. In other words, if you meant for a line to be blue, but didn’t
specify it, and if the other group assumed it was supposed to be black (and stated this)
then you should still mark the step as “correct” if they drew a black line. - Create a second
spreadsheet with 1 row per group and 2 columns: 1. Total number of assumptions made
about your drawing 2. Number of assumptions made about your drawing, divided by
the total number of instructions - For each OTHER group’s drawings: 1. Look at the
intended drawing and compare it to your reproduced drawing. 2. Look at the intended
label and compare them to your estimated label. 3. Evaluate (1-10 unless otherwise
stated): - How closely the APPEARANCE of the reproduced drawing matched the intended
drawing - How similar in MEANING the estimated label was to the intended label - How
CLEAR the instructions were (e.g., were they easy to follow? were they written in plain
easy-to-understand language? were there lots of ambiguities in how different steps were
described? was the language and/or notation consistent across steps?) - How EFFICIENT
the instructions were (e.g., could the instructions have been simplified?) 4. Enter all of this
information into a spreadsheet with 1 row per group and 1 column per evaluation metric
(e.g., appearance, meaning, clarity, efficiency, and assumptions)
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Part 4: revised methods - Write up your original methods section - Figure 1: - Panel A:
your intended drawing - Panel B: your own group’s reproduced drawing - Panel C: other
group’s attempts at creating your drawing

- Use other groups’ evaluations, and your observations of other groups’ attempts to create
your drawing, to judge how effective your instructions were: - How many groups were
able to reproduce your drawing as intended? - How many groups accurately followed
your instructions? - How many assumptions did other groups need to make? - How many
assumptions did other groups need to make, accounting for how many instructions you
had overall? - Which aspects of your instructions were particularly effective or ineffective?
- Create figures to help illustrate any key points and use statistical tests to support your
claims - Propose a revised methods section that addresses any weaknesses you identified
in your analyses

Results section: What conclusions can (or can’t) you draw from data?

e 3teams: A, B, C
e Each group/team creates (or finds) a dataset—can be fake or real; should be interesting
e TA should help to make the dataset sufficiently detailed:
- Several “features” — at least 5
- Many “observations” — at least 500
— Documentation:
— Where did the data come from? (Can be made up, but should be explained)
- How were the data collected? (briefly explain— 1-2 paragraphs)
— What do the features mean, in plain English?
— What are the observations? (E.g., timepoints? People? Trials?)
Each group/team (working with TA) should come up with 5 questions:
All questions should seem plausible
At least 1 question should be possible to explore/answer using the dataset
At least 1 question should be impossible to explore/answer using the dataset
All other questions can either be possible or impossible to explore/answer using the
dataset
e Note which questions can/can’t be answered with the dataset, but keep those labels
hidden
e Now share the data with another group: A—>B,B->C,C—> A
e Each group uses any analyses they want to answer as many questions as possible, as
clearly as possible. Figures, stats, etc., are encouraged.
e Explain how each question will answered by the given analyses, how the results are
interpreted, and what conclusions can or cannot be drawn from the results.

— If a question is deemed impossible to answer, explain why— and what you’'d
need (from the dataset, analytic tools, etc.) in order to be able to answer that
question.

e Compile a set of figures (one per question)

e For each figure, write a caption describing what’s in the figure, and ~1 paragraph
briefly describing the key analysis and result.

e Organize the paragraphs so that they tell a “story” about the data, and add transition
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sentences as needed
e Add an “overview” paragraph at the beginning to summarize the dataset, how it was
analyzed, and what you found

Discussions: how does your work fit within the broader lit-
erature?

e Each group finds any psychology paper written in the 1990-2010 range. Summarize
the main finding and why it’s interesting.

e Now find 5 papers written in the 2011-2021 range that cite the original paper and
study similar questions. Describe how those newer papers help to contextualize the
original paper. For example:

— Were there follow-up studies?

- Unanswered questions from the original study that have now been explored
further?

— Were the original conclusions criticized or interpreted differently by later stud-
ies?

e Find a sixth paper (written after the original paper) that does not cite the origi-
nal paper, but that either attempts to answer a similar question or uses a similar
experimental paradigm:

— Were the approaches similar? What were some strengths and weaknesses of
each approach?
— Were the conclusions similar? Are the conclusions compatible?

e Now that you've read 7 papers, and with the benefit of knowledge of a future that
the authors of the original study never got to see, write your discussion section (as if
you were an author of that study that got to read “future” literature):

— First, summarize the key finding of the original study

— Next discuss other related work, and describe how it compares or contrasts with
the original study’s approach, findings, interpretations, etc.

— Draw your conclusions about what you think it all means (e.g., what do you
think the “true” answer to the key question is?)

— Describe some still unanswered questions and propose how they might be
studied in future work.

Using GenAl

Generative Al can help you explore research ideas more broadly and deeply:

e Use Al to brainstorm research questions — generate a wide range of possibilities,
then narrow down to the most interesting and feasible

e Use Al to find related studies — discover what'’s already been done in your area of
interest and identify gaps



e Use Al to identify methodological approaches — learn about different experimental
designs, measurement tools, and analytical strategies

The brainstorming process itself must involve genuine group discussion and personal
intellectual engagement. Use Al to expand your horizons, not to shortcut the creative
process.

Final project

e Work in groups- pitch session to brainstorm ideas
e Each group has a $100 budget, to be spent in any way they choose. Could be on
equipment, participant payments or incentives, computing budget, etc.
e Workshops: implement an experiment (week 6), collect data (week 7), analyze data
(week 8), interpret results (week 8-9)
e Create a poster (and present it) — week 9-10
e Write a final paper (week 9-10):
— Abstract
- Introduction
— Methods
— Results
— Discussion
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