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Curriculum Outline

Program Overview

Week 0 Basic R e Applied
Pre-program and Python pidemiology Model_lng
Baseline Overview
Complete online Malaria and epi Introductory journal
intro courses crash course club on applied
modeling
1 2 3 4 5
- Experimental Addressi .
Weeks 1-5 EMOD Building gi"mps Resonrch Project
Beginner / QLT BerE & Fine-tuning Questions AZILIE
Intermediate EMOD EMOD fiyover & Inputs; outputs Sweeping; Major interventions; Aims page; experimental
showcase; intro to applied & analyzers calibration; individual properties; || plans; data visualization
modeling; best practices serialization Multi-node simulations for applied modeling
6 7 8 9 10
Data, : Data, HBHI Case .
Weeks 6-10 Part 1 Project Start Part 2 Study Project Work
Project Design Typesofdata&data  Best practices refresher,  Extracting raster Midiine qualtative & Aims page
sources; using DHS; revisit inputs; data; entomological quantitative evaluations;
mapping visualizations identify data needs & other data sources country-specific HBHI
use case
1 12 13 14
Spatial Reactive Diagnostics Vectors
Weeks 11-14 Modeling Interventions
Advanced EMOD |  Mutti-node reporting; ~ Reactive Interventions;  Within-host dynamics Vector genetics;
human/ivector migration aims page peer & model; EMOD novel interventions
editing Diagnostics
15 16 17 18
Weeks 15-18 | Challenges &  Other Malaria ASTMH End of
Limitations Models Program
Project Completion
Limitations & future OpenMalaria (STPH); Attend ASTMH 2023 Finalize projects &
of EMOD & other ABMs; MalariaSim (ICL); Annual Meeting in present; endline
chaflenges at home Model Differences; Chicago qualitiative & quantitative
discussions biosketch peer editing evaluations




Weekly calendar at-a-glance

Module
Pre-program

0: June 20 -
22, 2023

1: June 26 —
30, 2023

Welcome to
Chicago

2:July 3-7,
2023

Building Blocks

SRV Experiment
2023 Setups & Fine-
tuning
STIVAVASVEN  Addressing
2023 Research
Questions
5: July 24 — 28, Aims
2023 Presentation
Prep
6: July 31 - Data, pt. 1
August 4, 2023
AACEIIEASE  Project Start
11, 2023
8: August 14 — Data, pt. 2

18, 2023

Format

Virtual lectures;
journal clubs

SN

In-person lectures,
tutorials

o 0ok wh=> A

—_

In-person lectures,
tutorials 2.

In-person lectures, 1.
tutorials, journal club 2.
3.

In-person lectures, 1.
tutorials, journal club 2.
3.

In-person lecture 1.

2.

3.

4.
In-person lectures, 1.
tutorials, journal
club, participant 2.

presentations 3.

4.
In-person tutorials 1.

In-person lectures, 1.
tutorials, journal club
2.

Topics
Epidemiology crash
course
Coding & data
visualization basics

Introductory journal clubs

(applied modeling
overview)

Alumni roundtable
Intro to EMOD

Intro to Chicago
Baseline evaluations

Intro to GitHub & QUEST
EMOD setup & simple run

Team Best Practices

Participant research talks

EMOD inputs
EMOD outputs
Analyzers

Calibration
Serialization
Sweeping over
parameters

Adding interventions
Individual properties
Multi-node simulations

Presentation and aims
page prep

Start identifying data
needs

Intermediate data

visualization for projects
Create project repositories

& notes
Participant present
specific aims

Data types and sources

DHS data and survey
design
Intro to mapping

Revisit inputs & scripts for

project work

Entomology data and
vectors in EMOD
MAP rasters

Notes

Participants travel
to Chicago at end
of week

Time set aside for
logistics and
getting settled

Tuesday off for
Fourth of July;
Initial specific
aims ideas outline
due July 7

Specific aims
outline draft #1
due July 14

Specific aims
outline draft #2
due July 21

Specific aims full
draft #1 due July
31

Specific aims full
draft #2 due
August 18



m Module Format
A PARES HBHI Case  In-person discussion 1.
25, 2023 Study

10: August 28

Early Project

S EInlesI®  Presentation club
1, 2023 Prep
(MBS GIglelsld  Advanced In-person lectures, 1.
e iPEES EMOD: Spatial  participant research
Modeling presentations 2.
3.
(ARSIl Ciglelsly  Advanced In-person tutorial, 1.
(BN EMOD: Reactive  journal club, aims
Interventions review 2.
(KESElacinlelsly  Advanced Hybrid lectures 1.
18 — 22, 2023 EMOD:
Diagnostics 2.
(ST Ciglelsly  Advanced Hybrid guest 1.

(SReleelecI @28 Limitations of In-person 1.
-6, 2023 Modeling & roundtables
Challenges at
Home 2.
3.

(GelallolsifcR  Other Malaria Hybrid guest 1.
- 13, 2023 Models lecture/discussion; 2.
in-person journal 3.
club; peer editing 4.
17: October 16 ASTMH In-person
- 20, 2023 conferences

(LeRleleitelols1¢2X] End of Program

— 27, 2023 presentations,

2.

In-person journal 1.

vl liysl EMOD: Vectors lectures, journal club 2.

endline evaluations 2.

Topics Notes

HBHI modeling use case -

country TBD

Midline evaluations

Presentation and aims Specific aims

prep draft #3 due
September 1

Participants present on Monday off for

projects (work in progress) Labor Day

Spatial modeling in EMOD
including migration
Introduction to NIH-style

Biosketch

Peer editing of aims Biosketch draft #1
pages due September
Conditionally-triggered 15
interventions

Within-host dynamics & Specific aims
model draft #4 due
EMOD diagnostics September 22

Vectors genetics Biosketch draft #2
Novel vector control due September
interventions 29

Limitations and future of  Specific aims final
EMOD and agent-based draft due October
modeling 6
Technical difficulties and

challenges at home

Start final presentation

prep

OpenMalaria (Swiss TPH)
Malariasim (IC London)
Prepare final project talks
Biosketch peer editing
hour

Oct 17 — Malaria Modeling
Mini-Meeting

Oct 18 — 22: ASTMH Annual
Meeting
Final participant 1.

Final participant project
presentations
Endline evaluations



Session Chart

Lectures / Tutorials

Coding Exercises
Individual Project
Specific Aims Page
NIH-style Biosketch
Presentations
Program Evaluations.

In-Person Program

6|7[8]9[10f11

12

13

14

15

16

17

18

Journal Club

Assignment Due Dates

Week Milestone Due
0 | Pre-Program Coding Assignment June 23, 2023
2 Introductory Research Talk June 29, 2023
2 Specific Aims Ideas July 7, 2023
3 Specific Aims Outline #1 July 14, 2023
4 Specific Aims Outline #2 July 21, 2023
6 Specific Aims Full Draft #1 July 31, 2023
6 Specific Aims Presentation August 2, 2023
8 Specific Aims Full Draft #2 August 18, 2023
10 Specific Aims Full Draft #3 September 1, 2023
11 Work-in-Progress Presentation | September 6, 2023
12 | Specific Aims Peer Editing Hour | September 13, 2023
12 Biosketch Draft #1 September 15, 2023
13 Specific Aims Full Draft #4 September 22, 2023
14 Biosketch Draft #2 September 29, 2023
15 Specific Aims Final Draft October 6, 2023
16 Biosketch Peer Editing Hour October 11, 2023
18 Final Project Presentation October 26, 2023




Aims Page Expectations

Ideas List
e Alist of at least 3 topics or research ideas for your EMOD project in applied malaria modeling
e  Who will review: Buddies

Outline Draft 1
o Draft 2-3 specific aims for two of your applied malaria modeling ideas, along with the
appropriate context and motivation as bullet points
e Who will review: Buddies

Outline Draft 2
e Pick one of your applied malaria modeling ideas
o Complete the “structure of an aims page” outline for this idea, addressing each element:
Rhetorical pattern of introductions in aims pages (From Rick McGee, CLIMB)
- General significance: What is the “big picture” for the research? Why is it important?
- Narrowing context: What is known and accepted in your research area?
- Your research contribution: Has your previous work contributed? How?
- Complication: What is the problem, roadblock, the unknown?
- Long-term goal: What final “big results” will research help achieve?
- Specific goal of this research: “What is “specific narrow goal” of this research?
- Summary of research—path to hypothesis: How does previous research lead to hypothesis?
- Hypothesis: What do you believe to be the answer to the complication?
- Qualifications stressed: What makes you the right person to undertake the research?
e For elements where you are not sure how to complete, review with one of the instructional staff
e  Who will review: Buddies

Full Draft 1
e Using your “structure of an aims page” outline, write the entire first draft of the Aims page,
including all sections.
o Who will review: Jaline

Full Drafts 2-4
o Each new draft should be incorporate the feedback you received on the previous draft and
anything new you have learned from the program, from literature review, or from executing the
project. If you have chosen to reject a piece of feedback, provide a reason. If you need to
change topics entirely, do so by returning to the Outline Draft 2 step and moving forward from
there with the new research question.
e  Who will review: Jaline

Final Draft
e This should be a very polished Specific Aims page on your applied malaria project that you
would be proud to submit to a funding agency.



Presentation Expectations

Presentation 0: Introductory Research Talk
A 30-minute talk showcasing 1 or 2 past or current projects to introduce yourself, your work, and your
interests to the program participants, program staff, and team at Northwestern.

Presentation 1: Specific Aims Presentation

A 15-minute talk presenting the proposed research project using EMOD that you will be carrying out in
the remainder of the program. Focus on the motivation, background, and proposed approach. Do not
present results. This presentation will be followed by a feedback session with the other participants and
program staff.

Presentation 2: Work-in-Progress Presentation

A 20-minute talk presenting the research project. Focus on the motivation, background, approach, initial
results, and next steps. This presentation will be followed by a feedback session with the other
participants and program staff.

Presentation 3: Final Project Presentation

A 30-minute talk presenting the research project. Focus on the motivation, background, approach,
results, interpretation, and next steps. This presentation will be followed by a feedback session with the
other participants and program staff.

Session Types

e Instructional Lectures — Sessions involving instructional presentations on modeling and best
practices without in-session application/coding
o 1 virtual (2 hours); 13 in-person (1-2 hours each)
e Guest Lectures
o 5 hybrid (0.5-1 hour each)
e Discussions
o 2 virtual (1-2 hours); 8 in-person (1-2 hours each)
e Coding/Tutorials — Sessions that involve participants writing/running code. Laptops needed.
o 17 Total (2-3 hours each)
e Journal Club — One participant leads the discussion of an article which the whole group has read.
Either the paper’s author or the leader’s buddy will also be present to help facilitate discussion.
o 1 virtual (1 hour, led by NU team); 8 in-person, every other week (1 hour, led by
participants)
e Presentations — Participants share either writing or a slide deck and receive feedback from the team
o Week #2: Intro Research Presentation
o Week #6: Aims Presentation
o Week #11: Work-in-Progress Presentation
o Week #18: Final Presentation
e WIP Practices & IGH Seminars (team) - Members of the NU Malaria Modeling & Faculty Enrichment
teams will present their work-in-progress; first, to practice and receive feedback from the team and
program participants; second, to the NU Institute for Global Health weekly seminar
o 8 practice sessions & seminar talks
e Aims page preparation — Participants will read aims draft to peers who will help workshop drafts to
improve communication of ideas. Additional peer review should be done separately.
o 1 peer editing session



Biosketch preparation — Participants will prepare and undergo peer review of their NIH-style
biosketch including a personal statement, their positions/appointments/honors, and contributions to
science. Additional peer review should be done separately.

o 1 peer editing session
Weekly Meetings

o Malaria Team Meetings (1 hour)

o 1-on-1 with team mentor (30 min)

o 1-on-1 with Jaline (30 min)

= Some weeks may be scheduled as a 2-on-1 with team mentor and Jaline

Program Evaluation

o Qualitative Interviews (~1.5 hours each) in weeks #1, #9, and #18



Program Week-by-week

Week 0: Pre-Program Introductions (virtual)

Welcome! This week includes 3 days of virtual sessions before the in-person program. You'll get to
know your fellow participants, the NU modeling team, and program alumni. We’ll also review some
foundations of malaria epidemiology, discuss 2 papers in journal clubs, and establish a common
baseline in R and python programming.

To-Do List

e Read journal club papers in advance
e Complete python and R tutorials, if needed
e Pre-Program Coding Assignment

Online Python and R Self-led Tutorials [tutorial]

Learn the basics of R and python programming languages, which will be used heavily throughout the
program. These tutorials cover the skills needed to complete the Pre-Program Coding Assignment and
should be completed on your own time before the program begins. Each tutorial is estimated to take a
new programmer ~10 hours to complete. Virtual “office hours” will be held during the week where you
can ask any questions that arise from the tutorials or assignment.

e Use both python and R to read, clean, and display data

e Use the tidyverse package to transform and visualize data

Week 0 Sessions

Program Introduction [discussion]

Meet the members of the Northwestern Malaria Modeling team who will lead the program and other
participants.

e Get to know instructional staff and other participants involved in the program

e Discuss the program curriculum, handbook, and NU team slack

Advice from Program Alumni [discussion]

The main objective of this activity is to provide participants with the opportunity to interact with past
participants of the FE program. It is expected that through this activity, current participants will learn
from their challenges and experiences in the program and beyond.

e How to get support (technical and non-technical)

e Prepare for success during the program and at home

e Build connections with program alumni

Malaria Epidemiology Crash Course [lecture]

Brush up on some fundamental concepts needed to study - and model - malaria transmission.
e Describe malaria pathogenesis and disease burden metrics in humans

10



Describe factors that affect the disease burden, including impact of interventions and host factors
such as age and immunity

Overview of epidemiological methods for measuring malaria morbidity and mortality and how
information can be collected

Identify examples of error, bias, confounding, and validity in malaria studies

Describe the life-cycle of human malaria parasites, key stages, and their relevance to transmission
and control

Relate the parasite life cycle to pathogenesis, immune responses, and interventions

Describe the life- and feeding cycle of malaria vectors

Journal Club 0: Use of Mathematical Modeling in WHO Guidelines

For the first journal club, we will discuss a systematic review which identifies and assesses WHO
guideline recommendations that include evidence from mathematical modeling studies. The goal is to
take a high-level view of the relationship between modeling studies and actual public health practice.
Please read the journal club paper and come prepared to discuss your thoughts.

Understand benefits and limitations of using mathematical modeling studies to guide global health
policy

List important ethical considerations of using modeling to inform policy

Learn how modelers can ensure studies are conducted and reported in a transparent/rigorous
manner

Become familiar with examples of mathematical modeling in applied to global health policy

Lo, N. C., Andrejko, K., Shukla, P., Baker, T., Sawin, V. ., Norris, S. L., & Lewnard, J. A. (2022).
Contribution and quality of mathematical modeling evidence in World Health Organization guidelines: A

systematic review. Epidemics, 39, 100570.

11



Week 1: Welcome to Chicago

Welcome to your new home in Chicago and here with us at Northwestern! This week we’ll help you get
oriented and ready to use EMOD, GitHub, and the computing cluster QUEST. You'll get an overview of
EMOD and some of its applications, then start coming up with ideas for your own applied malaria
modeling project.

To-Do List

e Prepare and present Introductory Research Talk — due June 29
e Practice presenting to peers beforehand

e Review the “Structure of a Specific Aims Page”

Meet with buddy & schedule weekly 1:1s

e Baseline Program Evaluation, if not already complete

Week 1 Events

Welcome Breakfast [discussion]

This session is designed to help introduce you to Chicago and the Faculty Enrichment program.
Pastries and coffee will be provided.

e Meet your program buddy, the NU team, and other participants in person

e Understand NU requirements for new visiting scholars

e Plan for appointments to make sure all paperwork is completed on time

Welcome Lunch [discussion]

We will have an informal lunch to facilitate getting to know everyone.

NU Tour & Intro to Chicago [discussion]

We will go on a tour of the Northwestern Chicago campus so you can familiarize yourself with the area.
We'’ll also provide an overview of Chicago including topics like transportation, food, and things to do.

e Navigate the city of Chicago and the Northwestern University downtown campus

e Understand resources available to you in Chicago outside of the program

Introductory Research Talks [presentations]

Participants will provide brief introductory talks on their background and research
e Introduce yourself and your research to team and other participants

WIP Practice Presentation — Annie Stahlfeld

A practice presentation for the Institute for Global Health’s Work in Progress seminar series
e Practice critiquing a talk and giving feedback

12



Week 1 Sessions

Team Best Practices [lecture]

The goal of the session is to outline and demonstrate best practices related to team communication,

code organization, scientific writing/presentations, and the use of shared resources. We will also review

expectations for participation in program activities.

e Understand and apply team best practices to your own work Discuss expectations for office hours,
1-on-1, and 2-on-1 meetings

e Explain troubleshooting/getting help workflow

What is Applied Malaria Modeling? [lecture]

This session provides a broad overview of the concepts behind and practice of applied malaria

modeling.

e Discuss the goals of applied malaria modeling and how they differ from goals of more theoretical
modelin

° Discussqthe process of applied malaria modeling and how it can differ from an academic process

e Show where modeling can be applied in programmatic decision-making

e Briefly discuss examples, highlighting those that will show up in journal clubs

Introduction to EMOD [lecture]

This session offers a broad overview of EMOD, the agent-based modeling platform we will use
throughout the program, and how it differs from simpler epidemiological models.

e Describe the basic setup and capabilities of EMOD

e Discuss the differences between stochastic and deterministic models

e Compare and contrast agent-based models and compartmental models

Team Project Showcase [lecture]

Members of the Northwestern modeling team share examples of their work using EMOD to model
malaria.
e Understand types of projects that can be done using EMOD through team examples

Intro to High-Performance Computing with QUEST [lecture]

This session offers a basic introduction to high performance computing (HPC) and the QUEST system
that we use to run EMOD.

Understand the system architecture of QUEST, Northwestern’s high-performance compute cluster
Distinguish between nodes, cores (CPUs), and jobs

Explain the benefits of using HPC for parallel computing

Learn best practices for using shared computing resources on QUEST

Interactive QUEST Practice with Research Computing [tutorial]

Following the technical overview of HPC and QUEST, we’ll go through some of the basics of using
QUEST and the command line. This session will be hands on so you can log into QUEST yourself and
practice some of the basic techniques we use regularly.

e Log-in to QUEST

Practice common UNIX commands to interface with QUEST

Practice using bash commands for batch job submission

Back up files from a project directory to your home directory on QUEST

13



e Use Globus File Manager to transfer files from QUEST to your local machine

GitHub [tutorial]

We'’ll help set you up to use GitHub for the duration of the program. GitHub is an online software

development platform we use for storing, tracking, and collaborating on software projects.

e Fork, clone, and maintain a GitHub repository (FE-2023-examples; contains program-specific
examples

EMOD Installation/Walkthrough [tutorial]

We’ll help set you up to use EMOD and the Northwestern University computing cluster, QUEST, and go
through a basic example run script and standard output files.

Install and setup an EMOD virtual environment on your home directory on QUEST

Walkthrough basic setup of a simple EMOD example

Use EMOD task to setup suites, experiments, and simulations

Run EMOD on QUEST

Plot basic/sample simulation outputs

Understand standard error and output files

14



Week 2: Building Blocks of EMOD

This week starts with each of you giving a short presentation to introduce yourself, your research, and
your goals. Tuesday is a holiday. In the tutorials, you’ll get hands-on experience writing code to setup,
run, and handle outputs from simulations in EMOD. Throughout the week, you’ll develop specific aims
for your own modeling ideas.

To-Do List

e Brainstorm = 3 applied malaria modeling ideas of your own — due July 7
e Discuss with other participants
e Bring draft to review during 1-on-1 with buddy

Week 2 Events

University Holiday — US Independence Day (Tuesday, July 4)

Week 2 Sessions

EMOD Inputs [tutorial]

The most basic files used as inputs to EMOD simulations are 1) Demographics file defining geography
and population, 2) Climate files defining temperature and rainfall, and 3) Configuration file defining
disease characteristics and simulation specifications. In this tutorial you’ll learn how to create and
customize each.

e Generate and interpret EMOD input files describing demographics, climate, and other parameters
e Navigate configuration files to understand what each does

EMOD Outputs & Analyzers [tutorial]

Outputs are an important part of applied modeling as they contain simulation data that can be
processed into results. In this session, we’ll discuss some common EMOD outputs, how to add them to
simulations, and how to analyze them.

e Generate EMOD output files and understand the difference between reports

e Analyze outputs to produce human-readable files

e Modify basic plotting scripts to plot different output channels

15



Week 3: Experiment Setups and Fine-Tuning

The tutorials this week focus on two ways we begin tailoring models beyond the building blocks of
EMOD introduced last week: calibration and serialization. Throughout the week you will draft an outline
of a Specific Aims page for your project.

To-Do List

e Draft 2-3 specific aims for two of your applied malaria modeling ideas, along with the appropriate
context and motivation as bullet points — due July 14
e Bring draft to discuss during 1-on-1 with buddy
e Give and receive feedback on aims drafts with fellow program participants
e Read journal club article

Week 2 Events

IGH Work-in-Progress Seminar — Annie Stahlfeld

Week 3 Sessions

Parameter Sweeping [tutorial]

Oftentimes we will want to examine a range of parameter values to understand how they impact model
outputs. These may be for internal model parameters, such as those having to do with immunity, or
parameters that go into campaigns, such as intervention coverage. This tutorial will introduce you to the
basic mechanisms of sweeping through such parameter sets.

e Use EMOD task to setup sweep through a range of parameter values between simulations

e Run example code on QUEST

Calibration [tutorial]

It's important to compare model behavior to primary data, to check model assumptions and gain insight
into its bias/error/uncertainty. For a set of inputs, there may be a wide range of outputs depending on
the values of other model parameters. This tutorial features a simple (but common) calibration which
selects larval habitat parameters to reach a target prevalence.

e Explain the rationale behind calibration to epidemiological indicators

e Choose appropriate calibration targets and parameters

Serialization [tutorial]

Some simulations take a long time to run, and the part you are interested in is at the end. EMOD’s
serialized population feature allows you to save the state of people — their health, infection, and
intervention history — and restart from that saved state. This is useful for allowing populations to build
immunity to malaria over decades, saving that state, and restarting with established immunity. It also
allows for calibration chaining.

e Explain the rationale behind serialization & how to apply it to your own simulations

e Write serialized files for "burnin” simulations & read them for "pickup" simulations

e Draft a potential serialization timeline for one of your applied malaria modeling ideas

16



Journal Club 1: Intervention planning in Nigeria

In this week you have learned how the EMOD building blocks come together in a series of simulation
experiments and scenarios across parameter sweeps. One of the most complex yet practical
experiment setup can be found in modeling intervention impact in countries. Please read the journal
club paper on such an application of modeling in Nigeria and come prepared to discuss your thoughts.

Ozodiegwu, I. D., Ambrose, M., Galatas, B., Runge, M., Nandi, A., Okuneye, K., ... & Gerardin, J.

(2023). Application of mathematical modelling to inform national malaria intervention planning in

Nigeria. Malaria Journal, 22(1), 1-19.

e Discuss a practical use case that demonstrates how EMOD building blocks and simulation steps
come together to address a common question in malaria intervention planning

e Understand types of questions that malaria models can be used to answer

17



Week 4: Addressing Research Questions

So far, you've learned how to set up and tune a model so that it aligns with your setting of interest. This
week’s tutorials cover how to add antimalarial interventions to simulations, and how to specify individual

properties distinguishing between groups of people. We'll also introduce the basics of spatial, multi-
node simulations

To-Do List

e Complete the “Structure of an aims page” template for one of your applied modeling ideas — due

July 21

e Discuss with other participants

e Bring completed template to 1:1 to discuss with buddy
Begin literature search on possible data sources to parameterize your project
Read journal club article
If leading journal club, prepare content and analysis points and discuss with buddy
Recommended read, as time allows

Week 4 Sessions

Adding Interventions [tutorial]

Learn how to add basic, customize, and track basic antimalarial interventions in simulations.
Add basic interventions to simulations
Add and analyze event reporting to verify interventions are distributed properly

Identify the interventions needed to address your research questions

Individual Properties [tutorial]

Learn how to introduce heterogeneity among individuals in your simulation. For example, you can

define property values for accessibility, age, geography, risk, etc. and use them to target (or exclude)

individuals/groups when adding interventions.

e Explain the purpose and functionality of individual properties in EMOD
Configure a demographics file to include individual properties

Target an intervention through individual properties

Analyze output by individual property value

Choose the properties needed to address your research questions

Multi-Node Simulations [tutorial]

Learn how to set up and run simulations in multiple nodes simultaneously. This is useful when
interactions between nodes are important. For most projects, single node simulations are just fine.
e Generate inputs for multiple nodes from a spreadsheet

e Assign node properties

e Deploy interventions differently between nodes

Change intervention parameters (timing, coverage, targeting, etc.) to examine how outputs change
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Journal Club 2: Seasonality of transmission and interventions

Last week we discussed the importance of calibrating models to match what has been observed in the
‘real world”. Sometimes, however, fundamental quantities underpinning malaria transmission (mosquito
populations, immunity levels, etc.) are essentially impossible to measure. For journal club this week,
we’ll discuss an article in which the authors leverage EMODs acquired immunity model and use
seasonal parasite densities to capture transmission trends despite limited enfomological data. Please
read the journal club paper and come prepared to discuss your thoughts. If you are facilitating the
session, prepare an overview of the paper and at least four guiding questions.

Selvaraj, P., Wenger, E. A., & Gerardin, J. (2018). Seasonality and heterogeneity of malaria
transmission determine success of interventions in high-endemic settings: a modeling study. BMC
Infectious Diseases, 18(1), 1-14.

e Describe the importance of capturing transmission levels and seasonality in model setup

e Understand how seasonality and transmission can impact malaria control interventions

Additional recommended reading:

Nikolov, M., Bever, C. A., Upfill-Brown, A., Hamainza, B., Miller, J. M., Eckhoff, P. A, ... & Gerardin, J.
(2016). Malaria elimination campaigns in the Lake Kariba region of Zambia: a spatial dynamical model.
PLoS computational biology, 12(11), e1005192.
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Week 5: Aims Presentation Preparation

This week we take a break from EMOD tutorials and leave time to focus on developing your project.
You will draft a full Specific Aims page and prepare a presentation on the aims of your proposed
modeling project. We'll host a Data Visualization Workshop to help you visualize EMOD outputs and
make your own result plots.

To-Do List
e Sketch a timeline of proposed experiments with serialization steps, interventions, and calibration
points

e From your proposed timeline, identify data needed to inform model parameter calibration
Prepare a presentation on the background/motivation, and specific aims of your applied modeling
project

Create a new GitHub repository for your project

Begin a project notes document for your project, from the available template

Review proposed timeline, repository, and project notes with buddy during 1:1

Give/receive feedback on aims drafts and practice presentations with fellow program participants

Week 5 Events

WIP Practice Presentation — Ben Toh

A practice presentation for the Institute for Global Health’s Work in Progress seminar series
e Practice critiquing a talk and giving feedback

Week 5 Sessions

Project Setup [tutorial]

Together we will complete basic setup for participant research projects including notes and GitHub
repositories.

Understand the purpose of keeping project notes

Setup project notes

Setup project folders / repository

Share project notes, folders, and repository with Jaline and instructional staff

Data Visualization Workshop [tutorial]

Good data visualization can reveal hidden patterns and trends or help tell a story in a more compelling

way. How do you choose the right chart type for your data? Once you choose, what does it look like

when done well? This R workshop will cover everything you need to know to start visualizing your data

effectively.

e Choose the right visualization type and style to convey a message about data to your intended
audience

e Apply best practices to conceptualize and produce high-quality visualizations of EMOD outputs in R
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Week 6: Data Pt. 1 - DHS

The week begins with each of you presenting the aims of your proposed project to the group. By now,
you have an idea of the events you want to simulate and the data you might need to calibrate your
model environment or interventions. Later in the week we’ll cover different sources and types of data
used to parameterize models. We'll look closely at data from the Demographic and Health Surveys
(DHS) Program, and you'll practice accessing and mapping national or regional estimates using the
DHS application programming interface (API) and geographic information system (GIS) packages in R.
You can use these data considerations and feedback on the presentation to revise your Specific Aims
page.

To-Do List

e Complete first full draft of specific aims page — due July 31
Present specific aims and revise based on feedback — due August 2

e Practice presenting to peers beforehand
Identify sources of data from the literature that can be used to parameterize your project
Read journal club article
If leading journal club, prepare content and analysis points and discuss with buddy
Recommended reading, as time allows

Week 6 Events

Specific Aims Presentations [presentations]

Participants will present on the specific aims of their proposed projects

e Present project aims with clear communication of ideas and background
e Provide feedback to other participants

e Revise aims, presentations, and projects based on peer feedback

WIP Practice Presentation — Ousmane Diallo

A practice presentation for the Institute for Global Health’s Work in Progress seminar series
e Practice critiquing a talk and giving feedback

IGH Work-in-Progress Seminar — Ben Toh

Week 6 Sessions

Data Types & Sources [lecture]

This session provides an overview of different types of data sources and epidemiological studies as

well as how we use them to inform model inputs and assumptions.

e Identify potential sources of commonly-used input data that are free and open-access

e Understand the strengths and limitations of using a given data type/source to inform a parameter of
interest

21



DHS Program Data [lecture/tutorial]

Participants will be introduced to DHS as a data source. We will discuss types of data are collected
(and collection methods), how we can use these data to inform country specific model
parameterization, and how to access DHS data.

e Understand DHS Program data and how survey design impacts data interpretation

e Retrieve relevant DHS data directly in R using DHS API

Intro to Mapping [tutorial]

Some data — like much of the data from DHS — are well-suited for display on maps. In this tutorial, you’ll
learn how to load spatial data into RStudio and create informative, interactive maps.
e Use GIS packages in R to produce maps that combine shapefiles with point and raster data

Journal Club 3: Chemoprevention and malaria vaccine impact

We use data to inform model inputs for configuration, campaigns, and demographics. This paper
provides a good example of data informing transmission and intervention coverage assumptions.
Please read the journal club paper and come prepared to discuss your thoughts. If you are facilitating
the session, prepare an overview of the paper and at least four guiding questions.

Runge, M., Stahlfeld, A., Ambrose, M., Toh, K. B., Rahman, S., Omoniwa, O. F., ... & Gerardin, J.

(2023). Perennial malaria chemoprevention with and without malaria vaccination to reduce malaria

burden in young children: a modelling analysis. Malaria Journal, 22(1), 1-13.

e Discuss how DHS data can be used to inform country specific model parameters

e Explain potential assumptions and adjustment requirements for model input that are dependent on
data context

e Discuss differences in operational and target coverage and how we may think about them for
modeling questions

Additional recommended reading:

Ozodiegwu, I. D., Ambrose, M., Battle, K. E., Bever, C., Diallo, O., Galatas, B., ... & Gerardin, J. (2021).
Beyond national indicators: adapting the Demographic and Health Surveys’ sampling strategies and
questions to better inform subnational malaria intervention policy. Malaria journal, 20(1), 1-7.
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Week 7: Project Preparation

This week is the official kickoff of projects for the program. Based on planning done in prior weeks,
including basic project setup and data needs, you will begin moving forward with the proposed project
and writing basic scripts in python and R.

To-Do List

e Generate input scripts/files for project-specific context, and add to your project repository
e Outline project notes document and required scripts

Week 7 Events
IGH Work-in-Progress Seminar — Ousmane Diallo

WIP Practice Presentation — Shannon Stanfill

A practice presentation for the Institute for Global Health’s Work in Progress seminar series
e Practice critiquing a talk and giving feedback

Week 7 Sessions

Best-Practices Refresher [lecture]

We will review best practices for the program with a particular focus on your project needs, such as
GitHub and project notes.
e Review and implement expectations for project upkeep
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Week 8: Data Pt. 2 - Other Data Sources

This week is about other types of data that are commonly used to inform models, with a focus on data
on malaria vectors and vector control interventions. In the tutorials, we’ll take a closer look at the vector
model in EMOD, and practice extracting spatial estimates of vector control interventions from the
Malaria Atlas Project (MAP). You will work together to reverse-outline, revise, and resubmit drafts of
your Specific Aims pages.

To-Do List

e Specific aims draft #2 — due August 18
e Give/receive feedback on aims drafts with fellow program participants
e Reverse-outline peers’ Aims Pages, mapping the content back onto the "Structure of an
Aims Page" outline
Read journal club article
If leading journal club, prepare content and analysis points and discuss with buddy
Identify and read literature related to vector species and behavior relevant to your project
Identify additional data sources, outside DHS, to inform your model parameters
Explain the strengths/weaknesses of data sources most commonly used for model parameterization

Week 8 Events

IGH Work-in-Progress Seminar — Shannon Stanfill

WIP Practice Presentation — Tobias Holden

A practice presentation for the Institute for Global Health’s Work in Progress seminar series
e Practice critiquing a talk and giving feedback

Week 8 Sessions

Entomology [guest lecture]

This session will introduce the use of entomological data in the malaria literature and potential uses for

modeling.

e Discuss entomological data collection for malaria vectors

e Explain the entomological inoculation rate (EIR) and relationship to other entomological metrics
such as human biting rate and vector density

Vectors in EMOD [tutorial]

Learn how to add complexity to vector setup and their associated interventions in EMOD
e Name and explain how vector parameters can be modified in EMOD
e Understand how to use entomological data for setting up the vector model in EMOD

MAP Raster Data [lecture/tutorial]

Learn about the Malaria Atlas Project’s spatial data and its application for other modeling questions
e Explain what MAP spatial data estimates on high resolution “rasters” represent, and how to use
them to parameterize interventions/inputs in EMOD
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Journal Club 4: Efficiency of Intervention Allocation

Often, we are interested in comparing various intervention scenarios using modeling to inform
policymakers about the efficiency of allocation in controlling malaria. Please read the journal club paper
and come prepared to discuss your thoughts. If you are facilitating the session, prepare an overview of
the paper and at least four guiding questions.

Walker, P. G., Griffin, J. T., Ferguson, N. M., & Ghani, A. C. (2016). Estimating the most efficient

allocation of interventions to achieve reductions in Plasmodium falciparum malaria burden and

transmission in Africa: a modelling study. The Lancet Global Health, 4(7), e474-e484.

e Understand how modeling approaches can evaluate impact of different intervention scenarios

e Discuss different methods of thinking about efficiency and so-called optimal allocation such as in
terms of cost, reducing burden and transmission, and scaling of implementation
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Week 9: HBHI Case Study

Congratulations on making it half-way through the program! This week we’ll discuss the High-Burden
High-Impact initiative (HBHI) and the application of modeling as tool to provide more strategic
information to support National Malaria Programs in sub-national tailoring of malaria interventions.

To-Do List

e Midline Program Evaluation
e Brainstorm potential figures to portray the 2-3 key results of your project
e Create at least 2 draft plots of brainstormed figures using R or python

Week 9 Events
IGH Work-in-Progress Seminar — Tobias Holden

WIP Practice Presentation — Manuela Runge

A practice presentation for the Institute for Global Health’s Work in Progress seminar series
e Practice critiquing a talk and giving feedback

Week 9 Sessions

HBHI, SNT, & Country Modeling [lecture & discussion]

In week 3, we read a paper on using EMOD for projecting impact of malaria interventions in Nigeria
within the HBHI and SNT contexts. This week we will revisit these concepts as you have learned more
about how EMOD works, the types of questions that are appropriate to answer using modeling and
applied malaria modeling in countries. This lecture will take you through the background of the HBHI
initiative and how modeling plays a role in the bigger picture. Additionally, we’ll explore how the NU
team’s modeling workflow for applied country modelling is structured.

e Obtain an understanding of why a rethinking in global malaria policy is needed and how the High
Burden to High Impact Initiative fits into the change of one-size-fits all approach to subnational
tailoring and how it supports a country-led malaria response

e Explain the role of modeling within the initiative

e Describe critical communication touchpoints with relevant stakeholders during the modeling
analysis as part of the Global Fund application cycle in countries

e Describe conceptual the modeling workflow adapted for HBHI/SNT country support

Recommended readings: HBHI a targeted malaria response, World Health Organization
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Week 10: Project Progress

This week is all about making progress on your individual projects. You'll revise and resubmit a draft of
the Specific Aims page and prepare an updated presentation on your progress so far.

To-Do List

e Specific aims draft #3 — due September 1
e Give and receive feedback on aims drafts with fellow program participants
Read journal club article
If leading journal club, prepare content and analysis points and discuss with buddy
Recommended read, as time allows
Prepare a presentation on the background/motivation, plan, data sources, and early results for your
project
e Practice presentations with peers

Week 10 Events

IGH Work-in-Progress Seminar — Manuela Runge

Journal Club 5: Tanzania SNT - Intervention Packages

Last week we revisited the application of malaria modeling within the HBHI and SNT contexts. This
week we will read a paper that addressed similar questions but in a different model to support the
national malaria program in Tanzania. An additional use-case that we read earlier in the program is
included as recommended reading. Please read the journal club paper and recommended read and
come prepared to discuss your thoughts. If you are facilitating the session, prepare an overview of the
paper and at least four guiding questions.

Runge, M., Thawer, S. G., Molteni, F., Chacky, F., Mkude, S., Mandike, R., ... & Pothin, E. (2022). Sub-

national tailoring of malaria interventions in Mainland Tanzania: simulation of the impact of strata-

specific intervention combinations using modelling. Malaria Journal, 21(1), 1-17.

e Discuss specificities and differences of subnational tailoring of malaria interventions and
stratification on the example for Tanzania

e Compare, to earlier SNT use-case of Nigeria

e Describe how heterogeneities in transmission and prevalence can affect intervention impact and
model outputs

Additional recommended reading:

Ozodiegwu, I. D., Ambrose, M., Galatas, B., Runge, M., Nandi, A., Okuneye, K., ... & Gerardin, J.
(2023). Application of mathematical modelling to inform national malaria intervention planning in
Nigeria. Malaria Journal, 22(1), 1-19.
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Week 11: Advanced EMOD - Spatial Modeling

Monday is a holiday. This week we’ll explore more advanced spatial modeling in EMOD, and you'll
each give a “work-in-progress” presentation on your project so far.

To-Do List

e Present on Work-in-Progress — due September 6
e Give and receive feedback on presentations

Week 11 Events
University Holiday — Labor Day (Monday, September 4)

FE Participants Work-in-Progress Presentations [presentations]

Participants will present their project progress including background, methods, project plan, and initial
results

e Present progress with clear communication of ideas

e Provide feedback to other participants

e Revise aims, presentations, and projects based on peer feedback

WIP Practice Presentation — Benedicta Mensah

A practice presentation for the Institute for Global Health’s Work in Progress seminar series
e Practice critiquing a talk and giving feedback

Week 11 Sessions

Crafting a Biosketch [biosketch]

A workshop for introducing and starting the Biographical Sketch (or “biosketch”) to highlight your
qualifications and experience that will support your proposed Specific Aims.

Understand the purpose and format of the NIH Biosketch

Learn about the tools available for creating an NIH Biosketch

Identify types of publications and objects of scholarly activity for the NIH biosketch

Review of databases for finding citation and alternative metrics

Spatial Modeling [lecture]

In week 4 we introduced the concept of spatial modeling through examples of simulations in EMOD
with multiple nodes. In this lecture we’ll cover some more advanced concepts pertaining to multi-node
simulations, like human and vector migration.

e Explain use cases for spatial, multi-node simulations in EMOD

e Run simulations in EMOD with multiple nodes

e Add human and/or vector migration to EMOD simulations
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Week 12: Advanced EMOD — Reactive Interventions

This week you’ll continue working on your project and share your Specific Aims page for feedback
during Peer Editing Hour. You’ll also begin writing and revising sections of your biosketch. In the
tutorial, we’ll introduce advanced topics related to reactive (conditionally-triggered) interventions.

To-Do List

Share specific aims page during peer editing hour, and revise based on feedback
Biosketch draft #1 — due September 15
Read journal club article
If leading journal club, prepare content and analysis points and discuss with buddy
Draft the following sections of your biosketch and share with peers for feedback

e Demographic Information

e Contributions to Science

e Positions, Scientific Appointments, and Honors

Week 12 Events

Specific Aims Peer Editing Hour [aims preparation]

Participants will present their third aims page draft in a peer review session. They will read the pages
aloud and the instructional staff and other participants will provide feedback on both communication of
content and writing specifics.

e Receive and provide constructive feedback on aims drafts

WIP Practice Presentation — Isaiah Agorinya

A practice presentation for the Institute for Global Health’s Work in Progress seminar series
e Practice critiquing a talk and giving feedback

IGH Work-in-Progress Seminar — Benedicta Mensah

Week 12 Sessions

Reactive Interventions [tutorial]

Introduction to using interventions that use data to modify targeting of interventions over space and
time, such as reactive case detection

e Explain reactive interventions and how they are implemented

e Demonstrate how to add reactive interventions targeting to specific triggers in EMOD

Journal Club 6: Gerardin et al. Household interventions in Zambia

This week we are discussing reactive interventions so are examining a paper on reactive case
detection in various transmission settings. Please read the journal club paper and recommended read
and come prepared to discuss your thoughts. If you are facilitating the session, prepare an overview of
the paper and at least four guiding questions.

29



Gerardin, J., Bever, C.A., Bridenbecker, D. et al. Effectiveness of reactive case detection for malaria
elimination in three archetypical transmission settings: a modelling study. Malar J 16, 248 (2017).

e Understand how reactive case detection can impact malaria control & progress toward elimination
e Discuss the efficacy of reactive case detection in various transmission settings

e Discuss the use of archetypal settings for malaria modeling

Additional reading
Perera, R., Caldera, A. & Wickremasinghe, A.R. Reactive Case Detection (RACD) and foci
investigation strategies in malaria control and elimination: a review. Malar J 19, 401 (2020).
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Week 13: Advanced EMOD - Diagnostics

This week includes more project work, including revision and resubmission of the Specific Aims page.
We’'ll also introduce the advanced topics related to diagnostics and the within-host model in EMOD.

To-Do List

e Specific aims draft #4 — due September 22
e Write the Personal Statement section of your biosketch and share full draft with your buddy, and
revise

Week 13 Events

IGH Work-in-Progress Seminar — Isaiah Agorinya

Week 13 Sessions

Within-Host Dynamics [guest lecture]

Within-host dynamics describe the complex relationships between the human host and malaria
parasite. Parasite replication and host immunity are closely tied together and influence malaria infection
and disease.

e Understand the components of within-host dynamics for malaria

e Discuss how these components impact each other and the course of disease

e |dentify how different interventions may target within-host dynamics

EMOD Within-Host Model [lecture]

EMOD contains a complex within-host model for simulating parasite and immunity dynamics during
malarial infection in the human host. In this lecture, we’ll talk more in-depth about what this portion of
the model looks like and how it can be used in your work.

e Understand the various components of the within-host model in EMOD

e Discuss how within-host dynamics can impact model outputs

EMOD Diagnostics [lecture]

In EMOD we can simulate different types of malaria diagnostic tools, such as microscopy and RDTs,

which can impact how we are measuring outputs such as incidence and prevalence. These tests are

useful tools in the field and can also be useful in designing our research questions and experiments.

e Explain the importance of matching diagnostic interventions and reporting in EMOD to those used
in data sources

e Understand the types of simulated diagnostic tools and related outcome measures in EMOD
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Week 14: Advanced EMOD - Vectors

This week we’ll cover advanced topics related to vector genetics, behavior, and control interventions.
To-Do List

Read journal club article

If leading journal club, prepare content and analysis points and discuss with buddy
Recommended reading, as time allows

Biosketch draft #2 — due September 29

Week 14 Sessions

Vector Genetics & Control [guest lecture]

So far, we have seen how to add vectors and modify the basics of their configuration to simulate

transmission in EMOD. This session will present more advanced vector handling in EMOD, such as

vector genetics, insecticide resistance, and novel vector control tools.

e Understand vector genetics and behavior in EMOD

e Understand how to simulate insecticide resistance in EMOD

e Understand how to simulate novel vector control tools (gene drive mosquitoes, ASTBs,
endectocides) in EMOD

Journal Club 7: Diagnostics for Malaria Elimination

Last week we discussed diagnostics and the within-host component of EMOD, so this week journal club
will dive into how we think about these for decision making as well as calibration. Please read the
Journal club paper and recommended read and come prepared to discuss your thoughts. If you are
facilitating the session, prepare an overview of the paper and at least four guiding questions.

Slater, H. C., Ross, A., Ouédraogo, A. L., White, L. J., Nguon, C., Walker, P. G., ... & Ghani, A. C.

(2015). Assessing the impact of next-generation rapid diagnostic tests on Plasmodium falciparum

malaria elimination strategies. Nature, 528(7580), S94-S101.

e Understand similarities and differences between compartmental (Imperial College, Openmalaria)
and agent-based (MAEMOD) models

e Learn about mass-screen-and-treat programs, focal MSAT, and reactive strategies to target the
asymptomatic infectious reservoir

e Explore the impact of diagnostic thresholds on the success of mass screening intervention
strategies

e Discuss the relationship between environmental or within-host factors and the success of mass
screening intervention strategies

Additional recommended reading:

Gerardin, J., Ouédraogo, A. L., McCarthy, K. A., Eckhoff, P. A., & Wenger, E. A. (2015).
Characterization of the infectious reservoir of malaria with an agent-based model calibrated to age-
stratified parasite densities and infectiousness. Malaria journal, 14(1), 1-13.
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Week 15: Limitations & Challenges

This week we'll discuss the limitations of modeling and challenges that may arise when continuing
modeling in-country after the program ends. By the end of the week, you’ll submit a final draft of your
Specific Aims page.

To-Do List

e Specific aims final draft — due October 6

Week 15 Sessions

Strengths & Limitations of Modeling [discussion]

Mathematical modeling has many applications and has been proven as a useful tool for many research

and programmatic questions; however, it is limited in what it can do and how outputs should be

interpreted. In this session we’ll discuss widely recognized strengths and limitations and how we can be

cognizant of this in our own work.

e Understand how models can be used to inform policy, and when they should not

e Discuss limitations of using agent-based models related to model complexity and calibration
Identify strengths and areas that you can help improve malaria modeling and EMOD

In-Country Challenges [discussion]

During this program you are immersed in an environment devoted to applied malaria modeling and your
research projects, but this likely will not be the case at your home institution. There may be challenges
for your time as well as technical capacities. In this session we will discuss some of these difficulties as
well as the potential impact of taking what you’ve learned during your time at Northwestern home.

e Discuss difficulties and challenges of using EMOD at home to continue applied malaria modeling
work, such as reliable internet and access to HPC

Discuss potential capacity strengthening efforts and challenges to teaching trainees modeling
Discuss potential difficulties integrating training with projects in home institution’s research interest
Discuss about how much and how long technical support can be provided after the program
Discuss constraints in sustaining and expanding the interest in the project in the home institution

Week 15 Events

WIP Practice Presentation — Cedric Bationo

A practice presentation for the Institute for Global Health’s Work in Progress seminar series
e Practice critiquing a talk and giving feedback
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Week 16: Other Malaria Models

This week we’ll hear from researchers from the Swiss Tropical and Public Health Institute (Swiss TPH)
and from the Imperial College London (IC London) about other malaria transmission models and
discuss their similarities/differences with EMOD. This is a great preview ahead of the Malaria Modeling
Mini-Meeting next week.

To-Do List

e Prepare an updated presentation on background, rationale, project plan, and early results for your
individual project

Practice presentations with peers give them feedback

Read journal club article

If leading journal club, prepare content and analysis points and discuss with buddy
Recommended read, as time allows

Share biosketch personal statement during peer editing hour, and revise based on feedback — due
October 11

Week 16 Events

Personal Statement Peer Editing Hour [biosketch]

During this week’s peer editing hour, all participants will share their revised NIH-type biosketch with the
team. You'll receive both technical and conceptual feedback on your draft to help improve it for the final
draft in addition to reviewing your peers’ work.

e Critically review writing to identify strengths and weaknesses

e Provide, and receive, constructive feedback on biosketch writing

IGH Work-in-Progress Seminar — Cedric Bationo

Week 16 Sessions

OpenMalaria [guest lecture]

OpenMalaria is a microsimulation, individual-based model of Plasmodium falciparum malaria in
humans, developed at the Swiss TPH initially for simulating malaria vaccines. The model has since
then been extended to include the dynamics of malaria in mosquitoes and to capture the delivery and
other malaria interventions such as chemoprevention and different types of vector control. OpenMalaria
simulates the dynamics of parasitemia in the course of an infection, of transmission, of immunity, and of
processes leading to symptoms and death.

e Compare and contrast the main characteristics and features of OpenMalaria with EMOD

Malariasimulation [guest lecture]

Malariasimulation is an individual based model for P. falciparum and malaria interventions, developed
at IC London. The main goals are to make an extensible, maintainable, and fast simulation to evaluate
and report on malaria intervention strategies.

e Compare and contrast the main characteristics and features of malariasimulation with EMOD
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Model Differences [discussion]

Following the guest lectures from colleagues who use OpenMalaria and Malariasimulation, we will

compare these three agent-based models for malaria. This discussion will be focused on how they

have been used together, and separately, to address different malaria modeling questions to support

decision-making or research.

e Describe the similarities, differences, and common use-cases for malaria models, focusing on the
agent-based models presented

Journal Club 8: Cross-model Comparisons

This week we are covering other malaria models, so we will be discussing a paper that looks at the
impact and cost-effectiveness of RTS,S across four mathematical models — including EMOD. Please
read the journal club paper and recommended read and come prepared to discuss both the authors’
findings and model comparisons. If you are facilitating the session, prepare an overview of the paper
and at least four guiding questions.

Penny, M. A,, Verity, R., Bever, C. A., Sauboin, C., Galactionova, K., Flasche, S., ... & Ghani, A. C.

(2016). Public health impact and cost-effectiveness of the RTS, S/AS01 malaria vaccine: a systematic

comparison of predictions from four mathematical models. The Lancet, 387(10016), 367-375.

e Understand the strengths and limitations of the different models used to assess the impact of
RTS,S

e Critically evaluate the specific assumptions and parameters used by each model, and how these
differences may affect their predictions and projections

e Provide reasons for comparing predictions from multiple models

Additional recommended reading:
Smith, N. R., Trauer, J. M., Gambhir, M., Richards, J. S., Maude, R. J., Keith, J. M., & Flegg, J. A.
(2018). Agent-based models of malaria transmission: a systematic review. Malaria journal, 17(1), 1-16.
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Week 17: ASTMH Annual Meeting and AMMnet Meeting

This is the week of the ASTMH Annual Meeting and AMMnet meeting. You'll take a break from project
work and instead focus on connecting with peers from all over the world at the conference. Have fun!

To-Do List
e Attend ASTMH Annual Meeting & Pre-Meeting Sessions

Week 17 Events

AMMnet Meeting

This pre-ASTMH meeting is focused entirely on applied malaria modeling. We will hear from colleagues
from many different institutions and backgrounds on their work in this sphere.

e Network with other malaria modelers

e Identify potential collaborators for future malaria modeling projects

e Understand different kinds of questions that can be asked and answered using modeling

ASTMH Annual Meeting

The ASTMH Annual Meeting will be in Chicago this year. We'll all be attending the conference together
but please attend the sessions of most interest to you and your work.

e Network with colleagues and make new connections

e |dentify potential collaborators and topics of interest

36



Week 18: Program Conclusion

You did it! This is the last week of the in-person program. You'll each give a final presentation on your
project and arrange for continued progress after you return home.

To-Do List

e Final Project Presentation — due October 26
e Endline Program Evaluation

Week 18 Events

Final Project Presentations [presentations]

Participants will present final progress on projects throughout the course of the program as well as next
steps

e Present a comprehensive view of project progress throughout the program

e Plan next steps for continuing project and modeling work at home

Goodbye Lunch [discussion]

After our wrap-up session, we’ll host a final end-of-program lunch to celebrate your accomplishments
during the previous 18 weeks.
e Celebrate completing the program and all of your hard work!

Week 18 Sessions

End of Program Wrap-up [discussion]

This session will serve to complete the program and discuss steps for work at home as well as
anticipated support from the instructional staff.
e Plan next steps for continuing project and modeling work at home
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Best Practices

Conduct, ethics, and team culture

General conduct

All members of the team, along with visitors, are expected to abide by this code of conduct. | expect
cooperation from all members to help ensure a safe environment for everybody. This team is dedicated
to providing a harassment-free experience for everyone, regardless of gender, gender identity and
expression, age, sexual orientation, disability, physical appearance, body size, race, or religion (or lack
thereof). We do not tolerate harassment of team members in any form. Harassment can include
offensive verbal comments, sexual images in public spaces, deliberate intimidation, stalking, following,
harassing photography or recording, sustained disruption of talks or other events, inappropriate
physical contact, and unwelcome sexual attention. Members asked to stop any harassing behavior are
expected to comply immediately. We expect members to follow these guidelines in all in person, phone,
online communication, team-related events, university events, conferences, etc. If you are being
harassed, notice that someone else is being harassed, or have any other concerns, please contact
Jaline immediately. Please note that Jaline is a mandatory reporter, this means that she is required to
report sexual misconduct to the Title IX office and may not be able to guarantee confidentiality.

Ethical Conduct of Research

| expect team members to be honest in scientific communications both within and outside the team. |
expect that credit will be given where credit is due, including in scientific writing. It is never okay to
tamper with data, make up data, omit data, or fudge results in any way, and this will not be tolerated.
Science is about finding out the truth, not about fitting a hypothesis or data that looks pretty. My goal is
for our team to have a reputation for performing impeccably rigorous science in an open and
transparent way.

Culture of engagement and professional critique

We would like to foster a highly engaged research environment where everyone is included in
discussions and professional critique is welcome. You are expected to think critically about your own
work as well as others’ work, and to express your questions and opinions politely and professionally.
Our aim for your time with the team is to grow your independence and for everyone to do great work ---
we are stronger when we give each other feedback and seriously consider each other’s suggestions.
This includes giving me feedback on what you think | can do better and pointing out my blind spots. |
will not penalize you for disagreeing with me but will be glad you're speaking up.

Culture of working together

We work on an incredibly important health problem that affects millions of people, and the faster we can
work the sooner we can have a positive impact. This means that | don’t want you to spend weeks
bashing your head against a problem if talking to someone else would mean it gets resolved more
quickly. Think about where you add the most value: is it building software? Designing experiments?
Thinking about science? Communicating with our partners? Lean into your strengths and let the team
help you with other aspects of your work.
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Team Communication
Slack

Slack is the preferred method of electronic communication on our team. Generally, team members are
expected to respond to one another within 24 hours (within normal working hours). You are welcome to
join any of the Slack channels; some are more active than others.

You are expected to be on Slack when you are working. Slack will be the primary means of
communication with NU team members.

Chicago Channel

e Post daily “to-do list” of tasks you are working on
¢ Keep an eye out for team-wide announcements

FE 2023 Channel

¢ Announcements and questions specific to the Faculty Enrichment Program should be posted here
by both staff and participants

o Feel free to share outputs, items of interest, or other things relating to the program — this is your
space!

Help Channel

e Post error messages / other issues here (along with your code & relevant outputs). You are more
likely to get a quick response, and others will benefit from seeing the solution too.

Celebrations Channel

¢ Proud of an accomplishment (program-related or otherwise)? Post it here so we can celebrate with
you!

University Email

You should be given access to a Northwestern email account and are free to use it as you see fit.
However, it may be best to use a personal or home institution email for longevity of communications as
NU email access may be limited after the program end.

Northwestern University administrators will use your Northwestern email for official communication, so
make sure to check it occasionally.

Calendars

All meeting invites will be shared with you in advance — please be sure to stay on top of your calendar
and attend all meetings in a timely fashion. Be sure to RSVP to all events and communicate with the
organizer if you are unable to attend.
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Meetings

With Buddy

Weekly 1-on-1 meetings will be held with your assigned buddy. These are designed to help you stay on
track with learning materials and your project. You may use this time as you see fit but it is
recommended that you discuss any problems you may be encountering in your work, results, next
steps, and other questions. You and your assigned buddy will discuss any additional expectations
during your first sessions to make the best use of this time.

With Jaline

Weekly 1-on-1 meetings will also be held with Jaline to discuss project progress, ideas, and needs.
This meeting will be similar to buddy 1-on-1s and sometimes may be held together as a 2-on-1 to
ensure that you are getting the best support possible throughout the program and everyone is on the
same page. It is your responsibility to make the most of your meetings with Jaline, which includes being
prepared with what you would like to discuss.

Jaline’s meeting policy:

In general, | have an open-door policy. If my office door is open, | am happy to answer questions or talk
about your work---if | don’t want to be disturbed, | will close my door. Please ping me on Slack at any
time and | will respond as soon as | can. However, | am not always available, so if there is something
important that will take a substantial time to discuss, it is best to schedule a meeting with me.

What should you bring to a meeting with me? It is your job to make the most of this time and usually
that means coming in with a list of what you'd like to talk about. Here is what we will generally cover:
¢ What you have done: Generally, | prefer that you keep me/the group posted on new analyses
via Slack. But the 1-on-1 is also a good time to talk over interesting results or roadblocks: What
analyses have you done since the last time we met? | want to see all your new results, analyzed
and in pretty graphs. We may also take a deeper dive to look at individual results or brainstorm
new analyses, so bring that with you. If you don’t have results, why not? What roadblocks are
you facing and how are you working through them? What analyses or simulations are in
progress? How are writing projects coming along? | am asking for this information not to
evaluate if you are working hard enough, but to see how your project is progressing.
e Ideas: what do your results mean? What should we do next? Do we have what we need to do
it?
e What do you need from me? This is the time to let me know if you need a signature, a letter of
recommendation, a progress report, extra compute resources, or new software.
¢ Anything pertinent to your professional development or well-being. Are you progressing towards
your goals for the program? If there are any issues in or outside of the workplace that may
hinder your progress, this is a time to talk about it.

| strongly recommend you keep a log of your weekly 1-on-1’s, noting what was discussed and any next
steps you're planning to do.
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Getting help

We find that learning by doing is incredibly useful to improving our skill and knowledge bases. In this
process, things will inevitably go awry. These mishaps provide a learning opportunity and while
annoying should not be seen as discouragement to continue. There are a variety of ways to seek help —
the flowchart below can help you walk through the process of where and how to get the help needed for
a few types of anticipated problems. Below that are team expectations for what these steps entail.
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Expectations for getting help:

Searching online

1. Check the FE examples, how-tos, and coding resources for anything helpful. This is especially
useful when you don’t know or have forgotten how to add certain things to your script.

a. For EMOD capabilities and parameter-related questions, the EMOD malaria
documentation from IDM contains the most relevant information.

b. For errors that are not EMOD-specific, you can search the internet more broadly. Sites
such as stack overflow or package documentation (if questions on a specific function)
can be particularly helpful for general coding questions. If you find a solution on one of
these sites, make sure that you spend some time to understand what they are doing to
fix the problem — do NOT just copy and paste.

2. Search the slack, particularly the #help channel to see if a similar question has been answered
by the team previously. There are many common questions and errors experienced in running
EMOD, so this space contains many useful answers.

Discussing with peers

If you have tried searching online for coding troubleshooting or have general scientific question about
your work, your peers are a great place to seek help. You are all learning together and come from a
variety of scientific backgrounds. We highly encourage you to discuss any errors you are encountering
or questions you have with each other you may be able to solve the problem together without further
assistance. This peer discussion process can also be helpful in cementing what you have learned
through teaching.
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Posting on slack

If you have not found a solution after searching online and discussing with peers, then we recommend
posting on the #help channel on slack so everyone can see your question. This will also help yourself
and others in the future who are asking similar questions. Of note, not everyone is in the same time
zone so you may need to wait for others’ availability. This is an interactive process where you will often
have to try many things. Below is a checklist to help you shape posts for the #help channel so you and
others can get the most out of it.
e Making the most of posting to the #help channel
o Error message: Include the entire error message in your post so the channel can fully
understand the problem. It is preferable to include the text of the error message rather
than just a screenshot so the key words will pop up in future searches. You may include
the most important part of the text and a screenshot of the entire message if itis a
particularly long error. These icons in slack allow you to mark text as either a code line
or chunk, respectively:

o Link to code where the error is occurring: It is much easier for others to help you solve
your problem if they can see the code that is generating the error. The easiest way to
share this is through your GitHub repository, if it is up to date and viewable to team
members. Be sure to link to the exact script and include any pertinent information (such
as lines the error is coming from)

o Context of the error. What were you doing when the error occurred? It can be helpful to
know what the goal of the script is (e.g., running simulations, analyzers, etc.) as well as
the answers to the following questions:

» Did it ever work?
» Is this a new error?
= What has changed since it last worked?

o What have you done to try to solve it. Include specifics of solutions you've tried and how
you’'ve changed the code. Saying that you searched online and talked to a peer does not
help the channel understand what you have done and how it impacted the error. Without
this information the channel may suggest potential solutions you've already tried which
wastes everyone’s time. Furthermore, including failed potential solutions can sometimes
help us better understand what the problem is as sometimes error messages are not
particularly helpful on their own.

e If you find a solution to a complicated problem that you think others would benefit from knowing,
feel free to post it to the channel with the same kinds of details!

Office Hours

Office hours are protected, structured touchpoints that all members of the instructional staff will host to
facilitate your learning experience. Most staff will have one hour scheduled per week dedicated to
answering questions and providing assistance. This set aside time helps to ensure that someone is
accessible to answer questions and talk about your work, without distraction, most days. You are
encouraged to show up to any of the office hours — it does not have to be your buddy or the lecturer on
the relevant topic as all of the staff should be able to assist or identify others if needed. This time can
be used for many topics including errors encountered, general EMOD questions, or asking for
feedback.
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For technical problems, office hours are particularly helpful when you have already tried a few methods
of solving the problem yourself (see flowchart and code troubleshooting, below). Come prepared to
discuss 1.) the error that you are encountering, 2.) what you think may be causing the error/changes
made since the code last worked, and 3.) any methods you have tried to solve the problem. Be sure to
have all documentation ready to help the staff understand the problem (such as pushing your code to
GitHub, a copy of the full error message, etc.)

Office hours can also be used for consultations on project design and scientific approach to the project.

Note that outside of 1:1s and office hours, instructional staff may not be immediately available for help
due to their other obligations.

Logistical problems

Contact Shannon on Slack or in the office. Reach out to her as soon as possible as sometimes
bureaucratic problems can take time to solve. Logistical problems include:

1. Accessing team/NU resources, such as dropbox, email, and DUO

2. Expenses/reimbursements

3. Housing

4. Arranging visitor travel

5. ASTMH registration

43



Best Practices for Project Design & Code

Source Control

All code must be kept on GitHub. Be sure to commit and push regularly. Best practice is to commit
several times a day when actively coding and push AT LEAST daily. The end of the workday is a great
time to push. This serves three important purposes:

1) It keeps us from losing track of our code if we overwrite a file or want to revert to an older
version of a script. Every version of our code that has been committed and pushed can be
retrieved if lost or overwritten. Code that has not been committed and push cannot be retrieved.

2) Sharing our code lets us learn from each other and reuse code developed by other team
members. If your repository is private, your code is only visible to those with whom you have
explicitly shared it.

3) ltis very helpful for troubleshooting! When your code is online, it makes it much easier for other
team members to understand the issue you are running into as they can see your entire
repository, including the script with the problem. The GitHub version control will show the most
recent version as well as allow exploration of any changes made to the script.

Git can be tricky, and we’ve all had to deal with git problems. Please don'’t hesitate to ask for help on
Slack (#help) or search the web as there are many existing resources, such as this tutorial from GitHub.
You will learn it eventually and we have a lot of expertise on our team available to help make your life
easier. Many of us use Sourcetree or GitHub Desktop to manage our repositories.

Commit messages & descriptions

When you make a Git commit, include a short but meaningful message that describes the changes that
you are committing. Typical changes include new functionality, improved code, updated parameters,
bugfixes and corrections among others. The commit message should provide information on type and
reason of edits made (i.e., what changes did you make since the last commit?) and why (e.g., is this
fixing a problem, adding new functionality, etc.). These commit messages can be short and to the point
but should be helpful to you and others who may be going through the repository in the future. More
advanced use allows for writing pull request messages when working from a developer and a clean
master repository and you can read more about it once familiar with the basics of Git.

Managing your project

It is important to keep detailed notes for your project including design, progress, and analyses. The
notes should be as comprehensive as possible to show so you can keep track of methods, changes
you make, etc. By including all these details, you will be better equipped to make forward progress
rather than going in circles and to eventually publish your results. A few key points:
o ltis never too early to start your project notes! You should start them as soon as you begin a
project, so you have details from the entire process.

o There are many different platforms that you can use to take your project notes
depending on your preferences. Team members often use Word or Rmarkdown but
there are other notes apps that can be just as effective. It is preferable to take online
notes as they are both searchable and shareable.

¢ Template project notes files are available here
o Could be by date or by topic
o Provide examples
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Stay organized and keep track of your workflow. You should include all necessary information
for writing up the methods and results sections of a paper in addition to keeping track of
incremental changes along the way.

o Record what you did, what you saw as you made changes to your project. Keep good
records of everything you try because you will try a lot and won’t remember everything
you did. It can be helpful to include all the details of your simulations at each update (i.e.,
Simulation ran for X years with X intervention details, etc.), even if this seems repetitive,
so you can get a quick idea of what is going on. These detailed progress notes will help
you avoid repeating the same steps unnecessarily. Be sure to include plots and
discussion notes as you go as these will help you understand the outcomes of what you
did and your thoughts on it.

o Useful tools include snippingtool or Greenshot to make screenshots of plots and error
messages, and writing slack messages to yourself or have another place for quick
reminders, code snippets, or notes.

Your project notes should be accessible to anyone with whom you are regularly collaborating.
For faculty enrichment, be sure to share your notes with Jaline, your buddy, and the rest of the
instructional staff. We will go through this together during the project setup session.
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Best Practices for Simulations

Experiment design

When setting up a simulation experiment, be considerate about the number of parameters to change
and scenarios to run. There is rarely a first single large simulation that will provide immediate answer at
once and is correctly setup. Plan for multiple iterations that build up on another to gain confidence and
better understanding before building a larger simulation experiment.

e Prepare a simulation plan (list of scenarios to run): which ones are the main simulation
experiments you need to run in order to answer the research question? Which ones are out of
scope?

o You may find it helpful to create an excel sheet with the 1) parameter names and
relevant values to explore and 2) combination of parameter values that define a
simulation experiment to run. An example is provided [HERE]. More advanced use also
includes notes about # number of scenarios, computational resources and time required.

¢ Pilot before scaling up: Start simple and use a template scenario that has been validated, then
add the intervention or feature of interest for one or a few settings before running all.

e Technical feasibility before accurate predictions: It is OK to use placeholder parameters for test
simulations to develop your code and scripts; however, do keep track of these and do not forget
to update them to the correct parameters as soon as the initial testing is done.

o In the pilot and test simulations, make sure to carefully investigate the input json and
output files. See reviewing input and output files below.

¢ Give your simulation experiments meaningful names that can be versioned and tracked across
iterations. For instance, any test runs may include ‘test’ in its name and have a v0, v1 or a date
or similar included in the name or folder in which your simulations are stored.

Some general best practices for scientific computing are described by PLOS Biology in addition to what
we specifically recommend for members of this team.

Reviewing input and output files

When designing new experiments, you should make sure to review input and output files to make sure
your simulations are doing what you think they are. It can be tricky to get everything setup correctly the
first time, even for experienced EMOD users, so this review process will help you verify prior to scaling
up. Questions to check for investigating new simulation runs include:

¢ Were the campaigns actually deployed, at the correct coverage and time?

e How often were the campaigns deployed?

¢ How does the simulated population change over time?

¢ When running with burnin, was the burnin actually “picked up” successfully?

¢ Small simulations allow for individual event reports, at what ages and how often did individuals

get an intervention or change property?

e Look at the same metric (i.e. prevalence) noy only at aggregated level over time, but monthly.

o Are the agebins correctly set up, extracted in the analyzer and aggregated?

¢ How do your plots compare to other known relationships?

Using Quest

Quest is Northwestern’s high-performance computing cluster (HPC) on which we run our EMOD
simulations. Quest is a linux-based HPC with the workload manager slurm on it to schedule jobs among
its users. Everyone will need to apply for access to the team’s Quest allocation, b1139, here. Once
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granted access, you will have 80GB of space on your home directory and access to the team allocation
which has much more space. We recommend cloning GitHub repositories to the home directory but
saving all outputs to an appropriate folder on the team allocation.

Resource Sharing

Because everyone on the team, as well as participating in the program, uses b1139 we need to be
conscious of resource sharing. Please follow the best practices below so everyone can have the best
experience using the cluster.

Be aware of how long you expect your jobs to run. If they will take a long time, it is considerate
to run fewer sims at once or to wait until times of low usage (such as evenings or weekends) to
start the jobs. You can enable email notification for your submitted jobs, and also check in the
terminal via squeue -u <username> or squeue —A b1139.

If you must run a “big job” with many simulations, discuss any urgent needs for the cluster as
others may have time sensitive projects. Submit <100 jobs at a time on b1139 to avoid
“clogging” the cluster. It is easy to limit the number of jobs able to run at one time with idmtools,
S0 you can submit all your jobs at once but only the specified “max_run_jobs” will run at one
time. As simulations finish, the next ones will start automatically.

Debug your simulations with small pilots (see experiment design) to make sure your simulations
do what you expect before scaling up.

Managing disk space, you can check for space used via typing ‘homedu’ or ‘checkproject
b1139’ in the terminal. Simulations should typically be stored in respective project folders on
b1139 so they are accessible to other team members for troubleshooting and due to low storage
limits on home directories. Be sure to remove old and/or failed simulations when they are no
longer needed as they can occupy a great deal of storage space.
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Writing: General resources

10 Simple Rules for structuring papers
10 Simple Rules for improving your writing productivity

Specific Aims

The Specific Aims page is a 1-page document that summarizes the motivation, significance, innovation,
and approach of your proposed project. Writing an Aims page will help you define your project
concisely and communicate why it is worthwhile.

We recommend following the document setup guidelines here since this will give you the most space
while staying within NIH guidelines.

From BioScience Writers:

“The Specific Aims section is the most vital part of any NIH grant application. In this section, you must
quickly gain the reviewers’ trust and confidence while simultaneously convincing them that your work is
important to fund. You must also convey that you and your team are the best people to complete the
work you’ve proposed. For these reasons, the Specific Aims can be one of the most difficult sections to
write. In this article, we provide some tips on structure, content, and organization of your Specific Aims

page.”

Begin by watching these two excellent videos:
e Writing Introduction: The Rhetorical Pattern of Introductions in Aims Pages
e Writing Aims/Conclusion: Patterns and Content in the Specific Aims and Conclusions in Aims
Pages

Then respond to each of these questions to create an outline for your Aims page:
e General context and significance: What is the “big picture” for research? Why is it important?
e Narrowing context: What is known and accepted in your research area?
e Your research contribution: Has your previous work contributed? How?
e Complication: What is the problem, roadblock, the unknown?
e Long-term goal: What final “big results” will research help achieve?
e Specific goal of this research: “What is “specific narrow goal” of this research?
e Summary of research—path to hypothesis: How does previous research lead to hypothesis?
e Hypothesis: What do you believe to be the answer to the complication?
¢ Qualifications stressed: What makes you the right person to undertake the research?

From this outline, you can start writing the first draft of the Aims page. Use the Aims Worksheet at the
end of this handbook to guide your framing of the Aims.
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NIH Biosketch

e Official instructions for the NIH Biosketch. Use the “Non-Fellowship” biosketch format and
download a sample document that has the correct formatting.

e Start by filling in the header information (Name, ERA commons name, position title, education
and training)

o Next, write part C, contributions to science

¢ Next, fill in part B, positions and honors

e Finally, finish with part A, the personal statement

Excellent instructions from Better at the Bench, which cites a workshop by Orit Rapaport:

Tackling the Contributions to Science

Contributions by the numbers

e Write up to five contributions to science

¢ Include up to four publications or research products per contribution

e Typically, each scientific contribution (including the publications) should occupy about half a page.

What is the definition of a publication or research product?

e You can only include/cite accepted publications. However, you can mention papers in progress in
the text.

e You are allowed to include/cite preprints or other interim research products. However, you need to
cite them properly. For full instructions regarding citing preprints or interim research products, refer
to notice NOT-OD-17-050.

e Research products can include, but are not limited to the following:
audio or video products; conference proceedings such as meeting abstracts, posters, or other
presentations; patents; data and research materials; databases; educational aids or curricula;
instruments or equipment; models; protocols; and software or netware. For more information about
each category above, you can download the NIH Guide to Categorizing Products.

Orit’s five step guide to writing your contributions to science
e Gather all of your papers and research products
¢ Read through all your materials to re-familiarize yourself with the papers and research products.
¢ Divide these papers and research products into a maximum of five groups (where there is a
maximum of four papers/research products per each of the five groups/contributions). Orit
mentioned that the manner in which you set up your groups/contributions is entirely up to you, but
here are a few that are commonly used:
o Career phases — Early (undergrad), graduate, and postdoctoral career
o Different perspectives in science
o Development of different state of the art tools
o Varying translational impact
¢ Instead of jumping directly into your research, for each contribution to science write a
narrative/short story that includes these five components:
o An opening or introduction of a problem in the field
o A challenge in the form of a gap in knowledge or motivation
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o An action, which consists of what you did (your research contribution)

o A climax, where you describe a result and its significance

o A conclusion, end the paragraph with a statement indicating how this research has
transformed or advanced the field

Cite up to four papers/research products for each scientific contribution

o Note, here you want to be a bit strategic. Maximize your citations! If you have more than
four papers that you want to cite in a single scientific contribution, consider splitting the
scientific contribution to allow for citing all your papers.

o Note, bold your name in each citation to help the reviewer identify your name in the list
of authors.

Include a link to a bibliography at the end (optional)

This is optional, but Orit highly recommends that you include a link to your full bibliography at the
end of your contributions to science. Importantly, the URL you provide must be from a Federal
Government website (aka. you cannot use Google Scholar). It is highly recommended that you use
the My Bibliography option that can be setup through My NCBI.

Tackling the Positions and Honors

It's time to brag about yourself and how awesome you are! :)
Read the full instructions on the NIH Grants and Funding website and the NIH General Application
Guide for NIH and other PHS Agencies, but here are a few of the important details:

List positions and honors in chronological order (oldest to newest/current)... you can list a future
position/employment, just include the expected start date.
Look at the examples, the positions and honors for both fellowship and non-fellowship applications
is roughly divided into three sections:
o (1) Positions and employment — Your postdoc can be listed as a position (in addition to
adding it to the header). You can include TA work here.
o (2) Other experience and professional memberships — You can include volunteer work
here.
o (3) Honors — You can include travel awards here.
List any relevant academic or professional achievements and honors.
o For students, postdocs, and junior faculty this includes scholarships, traineeships,
fellowships, and development awards.
o For clinicians this includes clinical licensures and specialty board certifications.
Note, certain large honors (like receiving an F31 as a graduate student) can and should be listed in
multiple sections of your biosketch — it should be included as an honor (part B), but it can also be
mentioned in your contributions to science (part C), mentioned in your personal statement (part A),
and included in your research support (part A, highlighted projects).

Tackling the Personal Statement

Last, but not least, it’s time to write the personal statement! Orit suggests writing the personal
statement at the end, because it will be tailored to the specific proposal. As with all other sections of the
biosketch, read carefully through the instructions in the NIH General Application Guide for NIH and
other PHS Agencies.

Personal statement instructions

Briefly describe why you are well suited for your role(s) in this project.
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¢ Should include aspects of your training, previous experimental work on this topic, your technical
expertise, your collaborators, your scientific environment, and/or past performance in this field.

e At the end, you may cite up to four publications or research products that highlight your experiences
and qualifications for this project.

¢ Note, this is also where you have the opportunity to address factors that affected past scientific
productivity (including a death in the family or other obligations).

¢ Not explicitly written in the instructions, but the personal statement should be written in the first
person and should fit on the first page (excluding the four citations).

Goals for the personal statement

Orit mentioned that the goals for the personal statement differ depending on if you are applying for a

fellowship or non-fellowship, so keep this in mind when writing.

¢ Fellowship (F-grant) goals: The personal statement should describe how the research proposed will
provide you with the best possible training to advance your career.

¢ Non-fellowship/career transition (K-grant) goals: The personal statement should describe how the
research proposed will help you transition to an independent academic position.

Suggestions for writing the personal statement

By walking us through a well-written personal statement, Orit described lay out a excellent format to

follow:

e Start with career goals and motivations

e Transition towards an exhibition of your research experience and here incorporate references to
what you have already accomplished in science.

e End with a statement regarding how the research proposed in this grant will advance your career.
Here it is important to show some aspect of growth. Explain how the research proposed will (1)
provide the training necessary to allow you to find your science niche and (2) help you use new
tools (or a new perspective) to make significant advances in science.

Additional notes and final thoughts

A few final thoughts from Orit’s workshop:

¢ No diagrams or figures are allowed in the biosketch.

o Don't forget to update your biosketch over time (continue to add positions and honors, update
funding, update scholastic performance/grades, etc).

e The biosketch should be tailored to each specific proposal.

¢ For the NIH, you will attach the biosketch as a PDF file.

e The biosketch cannot be longer than 5 pages long.

e Make sure you adhere to other NIH guidelines regarding font type, font size, margins — refer to the
NIH format guidelines.

e Share with others, get feedback, and edit!

Peer Editing Hour

For Author

Come prepared with ~1 page of writing. Please send this to Shannon by the 9am CT the day of your
peer editing session so she can ensure everything is in the right format to share with the team. Ideally,
your writing should be in decent shape (i.e., not a messy first draft) by the time you are sharing it with
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the team. Be prepared to introduce your piece (context, audience, etc.) and read your writing aloud to
the group, one paragraph at a time, and receive feedback as we go. The facilitator will document
comments and changes to the text for you. You may receive feedback on writing style, word choice,
sentence structure, grammar, general comments and questions about the work, etc. This time is meant
to be constructive and help you improve your final product, so please make the best use of it possible.

For Facilitators

You will be responsible for documenting any changes, suggestions, or comments on the work
presented — you do not need to be familiar with the work in advance. At the beginning of the hour, make
sure that the document is in “track changes” mode so the author will be able to easily see any
modifications when looking back at their work. Please be detailed in recording all comments so they
can be as useful as possible.

For Audience

Bring your best constructive criticism and writing ideas! Be open to sharing your thoughts, big and
small, to help your colleagues improve their writing. Authors may present work in various stages of
development and/or completeness so ask clarifying questions as needed. This may be especially
relevant for excerpts from specific sections of manuscripts where you may not understand the context
(e.g., what is included in the first half of the background/introduction while we are editing the second
half). Be sure to consider any information provided by the author when introducing their writing, such as
the intended audience.
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Plots & Figures

Any figures you make should be clear and thoughtful in content. They should help convey the story you
are trying to tell and highlight key results. You should always spend time to think through what you are
trying to show and why as this will lead your design process. Just because you’ve seen or made a
figure in the past does not mean that it will be the best way to show your current results.

Likewise, consider your audience and the style of presentation of your figures. Are you presenting to
experts in the field? Non-scientists? Are you preparing an oral presentation or paper? Each of these will
have different implications for your figure so it can be the most appropriate and impactful.

For more extensive best practices for scientific figures, check out PLOS Computational Biology’s
article: 10 Simple Rules for Better Figures. Some key points that you should take away, that are not
already mentioned, are to think through color, legends, and labelling. Oftentimes, the R and python
defaults will not provide the best setup for a nice figure in these areas so you may need to adjust them
to better tell your story. For example, color can help distinguish differences between simulations and
can convey grouping and should be thought out for single figures as well as multiples contained in the
same presentation or paper.

Presentations

For figures included in presentations, the font size should be at least 16pt. You do not have to include
as detailed of a caption as you would in a paper; however, your slide title should include the key
takeaway for the slide and figure, and you should be prepared to walk your audience through the figure
as you present. Do not crowd a slide with too many figures, especially ones that are more complex. If
you must include multiple figures on one slide, use animations to build the slide up and keep your
audience focused on one figure at a time.

Papers

For figures included in papers, the font size should be at least 8pt. You must include a caption that
concisely explains the figure. Avoid overcrowding of the space and ensure that all aspects are
differentiable and legible.
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Presentations / Talks

For Speaker

The most important things for the speaker to keep in mind is who is the audience and what are the
objectives of the presentation. What is the single take-home message you would like to communicate?
Everything in your talk should build toward that single message.

Review PLOS Computational Biology’s 10 simple rules for effective presentation slides to understand
general expectations for slide decks. Key takeaways include using slide headers as a summary
sentence for the contents, with one main idea per slide, and designing slides to minimize distraction
and overload that will prevent your audience from getting the full benefit of your talk. You should also
review this document’s section on figures for presentations.

Be sure to consider your audience and their background knowledge of the subject, as well as time limit
when drafting slide decks as this will guide the level of depth and what to focus on. Understanding your
audience will also help you frame your presentation to give appropriate background and motivation for
your work and to emphasize the importance and implications of your results both generally and for the
audience specifically.

For Audience

During presentations, all audience members are expected to be active and respectful listeners who give
the presenter their undivided attention. We encourage asking questions both during and after the talk —
if you are confused, chances are someone else is too. It should be noted that during certain
presentations questions and comments should be saved for the end. This is typically only the
expectation of practice talks while team meetings are open to questions at any time, and this type of
special consideration will be established before the presentation starts.

After practice talks, all attendees are expected to provide comments and/or ask questions about the
presentation in order to help the speaker improve before their official presentation. Speakers may ask
for specific kinds of feedback which can help guide your commentary. If not, comments on presentation
style and content are welcome. All comments should be constructive in nature and typically should not
be repeated (i.e., a speaker does not need to hear “you should improve X’ multiple times). You should
be prepared to provide thoughtful feedback to all presenters, even if they are presenting on something
outside your technical expertise, as we believe everyone has something valuable to contribute.
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Journal Club

Through reading and discussing this series of papers, program participants will be introduced to the
field of applied malaria modeling. Participants will see past applications of EMOD as well as a few other
individual-based models that have been used to inform policy. The chosen papers reflect a wide range
of topics such that participants will be exposed to different model capabilities.

Even if a particular paper is of limited relevance to someone’s project, each paper and discussion is an
opportunity to practice critical reading. Where did the model do well? What were its limitations? Was
the approach rigorous? Did the results make sense, and were they presented clearly? Was the model
fit for purpose? These are all questions we need to ask of ourselves in our own applied modeling work.
Journal Club lets us practice thinking through how to answer these questions together.

For Leader

Journal club leaders are expected to be able to walk discussants through the paper, explaining the
following on the content of the paper:

e Motivation for the work

e Approach used

e Walk through each figure, including methods and results

e Main conclusions

Journal club leaders should also have prepared their own thoughts on the analysis of the paper:
e Strengths and limitations of the model
o To what extent the conclusions are supported by the results
e What further evidence would support the modeling results
o What would be other interesting questions to ask, using either the approach in the paper or
other approaches (modeling or not) — prepare at least 3-4 guiding questions for the discussion

If you are leading a journal club session, you will be expected to:

o Before
o Read the assigned paper at least 3 days prior to the session
o Prepare answers to the content and analysis points above and note anything confusing
o Discuss answers with buddy and clarify points of confusion
e During
o Lead everyone through reviewing the content of the paper, making sure everyone
understood what was done and why
o Lead everyone through a discussion of the analysis of the paper, covering each of the
analysis points listed above, and bringing in new questions and ideas
o Manage the discussion so everyone contributes and no one dominates
o Manage the overall pace such that the entirety of the paper and the discussion points
are covered
o After
o Follow up on any questions raised during the discussion that could not be answered at
the time
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For Discussants

If you are attending journal club as a discussant, you will be expected to:
e Before
o Read the assigned paper prior to attending the journal club session
o Make notes and mark any questions you may have to discuss with the group
e During
o Be an active participant so we can all learn from each other’s ideas
o If you have a question, others will too. We are here to learn
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Chicago Logistical Resources

Administrative Contact

Shannon Stanfill, Program Administrator

I'll help you with navigating Northwestern University administration and Chicago, including getting
settled and gaining access to university, housing, and transportation resources you will need during
your stay.

e Best way to reach me upon arriving in Chicago’s airport: WhatsApp +1 312-504-6242

e Best way to reach me after you are settled: Slack

Airport Transportation

Chicago Private Cars

We have arranged for a car to pick you up at the airport and drive you to your apartment.
¢ If you haven’t done so, please send me your WhatsApp! This is the most reliable form of
communication when you arrive at the airport.
e One day prior to your arrival, | will provide you with the driver name via WhatsApp.

¢ Note: The international terminal at Chicago O’Hare Airport, terminal 5, is under construction.

Thus, your driver will need to meet you outside.
e If you arrive in airport terminal 5:
o Meet driver outside door 5E at the outside lane
o | will be communicating with the driver and you to ensure you find each other

Housing Accommodations

Just Passing Through

1140 N. La Salle St., Unit 100

Chicago, IL 60610
e Just Passing Through (JPT) is the name of the apartment management company.
e Linda Fairley is the apartment manager.

Entering through the front door of apartment building
o There is a numeric keypad on the left when you enter the building

o If you arrive during the week between 10 a.m. and 5 p.m., or on the weekend between
10 a.m. and 4 p.m., press *8989 on the keypad and the building office will buzz you in.

o If you arrive after office hours, or when no one is in the office, press 751 on the keypad.
You can also look for JPT on the directory. Linda’s cell phone will ring. She will buzz you

into the building with her cell phone.
You should already have your apartment number but reach out to me if you don’t.
Resources Linda recommends:
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o There is an app called "Around Me" that you can download. It will give you information

on restaurants, supermarkets, coffee shops, banks, etc., in the area. Put in zip code

60610 for the search.

o Here is alink to the apartment website (Password: Housing1):

www.justpassingthrough.com
Main entrance video: https://youtu.be/8RvVAWFek Lw

Apartment door lockbox video: https://youtube.com/shorts/1d7L7DXG-tA?feature=share

o Your lockbox code will be 1267

Walking from JPT Apartment to our Offices

Institute for Global Health

710 N. Lake Shore Dr.
Suite 800

Directions
e Head east on W Elm St
e Turn right onto N State St
e Slight left onto N Rush St
e Turn left onto E Huron St
¢ Entrance is on the left
e Building is unlocked during business hours
e Go to elevators and take to the 8" floor
e Look for the glass doors at the entrance
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Northwestern University Wildcard
What is a Wildcard?

A Wildcard is a photo ID card that represents your affiliation with Northwestern University and will allow
you to unlock the front door to the building and our IGH offices. (These doors are typically unlocked
during regular business hours of 9am-4pm but are locked after hours.)

Your Wildcard will also provide you with some additional privileges. For example, it can get you access
to university libraries and recreation facilities. Furthermore, Wildcards come with Wildcard Advantages
that provide discounts at over 300 independent businesses in and around Chicago, ranging from
restaurants to health services to entertainment (learn more at
https://www.northwestern.edu/wildcard/services/list/index.html).

How to get your Wildcard

1. Submit a photo. To do this, visit https://www.northwestern.edu/wildcard/get-a-card/photo-
submission.html. Be sure to pay attention to the photo requirements listed on this webpage.

2. Make an appointment to visit the Wildcard office by filling out the appointment request form
(https://outlook.office365.com/owal/calendar/ChicagoWildcardIDCardAppointmentRequests@nu
wildcat.onmicrosoft.com/bookings/). Make sure to bring a valid form of identification (passport).

3. Once you have your Wildcard, send Shannon a copy of the front and back of the card via email
at shannon.stanfill@northwestern.edu; she will use this to request building and offices access. It
may take a couple of weeks before your card will unlock the building and office.

Visiting & Contacting the Wildcard Office
345 E. Superior, 15" Floor

Phone: 312-503-0548

Email: chicagowildcard@northwestern.edu
Hours: 9:00 — 15:00 Monday - Friday
evanstonwildcard@northwestern.edu
Hours: Monday — Friday, 9:00 a.m. - 3 p.m.*

Public Transportation

What’s Ventra?

Ventra is the digital payment system used by the Chicago Transit Authority (CTA). The CTA is a
convenient and inexpensive way to get around the city (bus and trains). Each Ventra card comes with
its own account in which you can store transit value (for regular fares) and passes (such as a 1-Day, 3-
Day, or 7-Day ride pass).

Ventra Card versus Ventra Ticket

A Ventra card is a physical card that is meant to be used over and over as money can be loaded onto
it. The physical card costs $5 USD. In contrast, Ventra provides paper single ride, one-day, and three-
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day tickets. We recommend getting a Ventra Card since you will be using CTA multiple times a day for
multiple days.

Where to Purchase a Ventra Card

A physical Ventra Card costs $5 USD, and additional costs are added when you travel (see CTA fares
below). Physical cards can be purchased in a few ways:
¢ Ventra Vending Machines (VVMs)
o Found in all CTA train stations (both cash and card accepted)
o Retail locations
o Certain stores/businesses sell Ventra cards
o Closest location: Walgreens within Northwestern Memorial Hospital: 201 E Huron St,
Suite 1-210, Chicago, IL 60611
o For other locations, visit https://www.ventrachicago.com/retailers/locations/

Registering your Ventra Card at https://www.ventrachicago.com/register-account/

e The $5 USD card fee will be refunded as transit value if you register the card online within 90
days

¢ Registering a Ventra Card allows you to access and manage your account online, in the Ventra
mobile app, and over the phone. It also protects remaining balance in the event you lose your
card.

e Being registered will also enable the Autoload feature which will load more money onto your
card if the card balance drops below $10.

CTA Fares and Routes

REGULAR FARES

(as deducted from a Ventra Transit Account or paid via Pay-as-you-go! direct Reduced

contactless payment)

'L' train fare $2.50 * $1.25
Bus fare 2.25 1.10
Transfer®

- , o Free Free
Up to 2 additional rides within 2 hrs

e Further information about fares can be found at https://www.transitchicago.com/fares
e Find CTA maps with routes at https://www.transitchicago.com/maps/

Still Need Help?
For any additional questions, visit https://www.transitchicago.com/ or call 1.877.669.8368
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Food Options

Quick Places to Eat Nearby

Notes on pricing: $ = cheaper option and $$ = slightly more expensive; price approximations below are
estimated based on the cost of one average-priced entrée meal.

Beatrix ($$)

671 N. St Clair St.

Services Include: fresh-squeezed juices, fries,
meatballs, enchiladas, burgers, poke and other
fish options (more expensive)

Price Approximation: $13 - $18 USD

Stan’s Donuts & Coffee ($$)

259 E. Erie St.

Services Include: donuts, coffee, and breakfast
options

Price Approximation: $3 - $7 USD

Do-Rite Donuts & Chicken ($)

233 E. Erie St.

Services Include: unique flavored artisan donuts
and fried chicken sandwiches

Price Approximation: ~$3 USD per donut; $6 -
$8 USD for chicken

Indian Garden Restaurant ($$)

247 E. Ontario St.

Services Include: Indian cuisine — masala,
korma, curry, etc.; express lunch option; very
decorative interior for dine-in

Price Approximation: $20 — $25 USD

Chipotle Mexican Grill ($)

291 E. Ontario St.

Services Include: Mexican design-your-own
burritos, tacos, and bowls

Price Approximation: $7 — $11 USD

Potbelly Sandwich Shop ($)

277 E. Ontario St.

Services Include: made-to-order toaster
sandwiches, salads, and baked goods
Price Approximation: $9 — $12 USD

LYFE Kitchen ($$)

270 E. Ontario St.

Services Include: health-minded, globally
inspired food with local ingredients; smoothies,
flatbread pizza, sandwiches, salads, burrito
bowls, tacos

Price Approximation: $10 — $15 USD

Nando’s Peri-Peri ($$)

227 E. Ontario St.

Services Include: Afro-Portuguese - flame-grilled
chicken in spicy chili sauce; outdoor seating
Price Approximation: $13 — $18 USD

Jimmy John’s ($)

205 E. Ohio St.

Services Include: fast food - sub & club
sandwiches Price Approximation: $8 — $13 USD

Jersey Mike’s Subs ($)

203 E. Ohio St.

Services Include: cold and hot subs (including
Jersey-style cheese steaks)

Price Approximation: $8 — $14 USD

M Burger ($)

161 E. Huron St.

Services Include: burgers, fries, and shakes with
outdoor seating options

Price Approximation: $10 — $13 USD
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Quick Places to Eat Nearby (Within Feinberg Pavilion)

Notes on pricing: $ = cheaper option and $$ = slightly more expensive; price approximations below are
estimated based on the cost of one average-priced entrée meal.

Panera ($$)

2" floor

Services Include: artisan sandwiches, soups,
flatbread pizza, baked goods; free Wi-Fi
Price Approximation: $9 — $12 USD

Starbucks ($$)
Coffee, caffeinated beverages, sandwiches
Price Approximation: $3 — $7 USD

Burrito Beach ($)

Services Include: Mexican cuisine — burritos,
tacos, vegan options (quinoa salad and
Beyond®), and breakfast menu

Price Approximation: $6 — $9 USD

Pizza Studio ($)

2" floor

Services Include: creative style pizzas — build
your own or go with one of their signature
unique multi-topping pizzas (truffled mushroom,
backyard BBQ chicken, etc.)

Price Approximation: $11 USD per pizza

Café L’Appetito ($)

Authentic Italian café with coffee, sandwiches,
paninis, soups, salads, and Italian desserts
Price Approximation: $7 — $10 USD

Greek Kitchen ($)

2" floor

Services Include: pita sandwiches or platter
with your choice of chicken, steak, lamb & beef
(gyro), or falafel filling; spanakopita

Price Approximation: $9 — $11 USD

Protein Bar ($)

2" floor

Services Include: focus on fresh fruits and
vegetables - specialty salads, parfaits, burritos,
chili, and blended drinks/shakes

Price Approximation: $7 — $11 USD

Saigon Sisters ($9$)

2" floor

Services Include: Viethamese cuisine - Banh mi
sandwiches, pho soup, spring rolls, banh bao
Price Approximation: $10 — $15 USD

Subway ($)

2" floor

Services Include: build your own sub
Price Approximation: $5 — $12 USD
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African Restaurants

Old World Market

Old World Market is a grocery store where you
can find some African products that would be
hard to find in other grocery stores.

5129 N Broadway, Chicago
Hours: 7:00AM -7:00PM Monday — Thursday,
6:00AM — 7:00PM Friday - Sunday

Mogadishu Restaurant
Small, casual restaurant featuring generous
portions of Somali meats, rice & vegetables.
East African Restaurant

931 Orleans St, Chicago, IL 60610
Hours: 7:00AM — 11:30PM Monday - Sunday

Gorée cuisine
West African Restaurant

1126 7" St, Chicago, IL 60653

Hours: 11:00AM - 9:00PM Monday,
Wednesday, Thursday, and Sunday, 11:00AM-
10:00PM Friday - Saturday (closed Tuesday)

Badou Senegalese cuisine

Casual restaurant with a range of traditional
Senegalese meat & vegetarian offerings.
West African Restaurant

2049 W Howard St, Chicago, IL 60645

Hours: 12:00PM - 9:00PM Monday - Thursday,
12:00PM - 11:00PM Friday - Saturday, closed
Sunday

Ethiopian Diamond

Casual restaurant/bar featuring Ethiopian stews
(both meat & veggie) & weekly live music.
Ethiopian Restaurant

6120 N Broadway St, Chicago, IL 60660
Hours: 11:00AM — 9:30PM Sunday — Thursday,
11:00AM - 10:00PM Friday - Saturday

Qaato Halal Restaurant - Nigerian cuisine
West African Restaurant

7118 N Clark St, Chicago, IL 60626
Hours: 12:00PM - 8:00PM Monday - Sunday

BULSHO restaurant
East African Restaurant

211 W Walton St, Chicago, IL 60610
Hours: 6:00AM — 1:00AM Monday - Sunday

Yassa African Restaurant

Senegalese fare, including traditional stews &
whole fish, are served in a cozy, colorful setting.
West African Restaurant.

3511 S King Dr, Chicago, IL 60653
Hours: 11:00AM - 10:00PM Monday - Sunday
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Grocery Stores Near JPT and NU

Jewel-Osco
102 W Division St, Chicago, IL 60610
Hours: 6:00AM — 12:00AM

Potash Markets

875 N State St, Chicago, IL 60611

Hours: 7:00AM — 9:00PM Monday — Saturday;
8:00AM - 9:00PM Sunday

Whole Foods Market
3 W Chicago Ave, Chicago, IL 60654
Hours: 8:00AM — 10:00PM

Trader Joe’s
44 E Ontario St, Chicago, IL 60611
Hours: 8:00AM — 9:00PM

Bockwinkel’s
320 E Ohio St, Chicago, IL 60611
Hours: 7:00AM — 11:00PM
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Things to do Around Chicago

These are non-sponsored activities you can choose to do from personal funds.
Museums
o City Gallery at the Historic Water Tower
o Description: A resplendent venue showcasing the work of local photographers and
artists, the City Gallery in the Historic Water Tower, is centrally located along the city’s
famed Magnificent Mile.
o Price estimate: free
o Location: 806 N. Michigan Ave., Chicago IL 60611
e Harold Washington Library
o Description: This is one of the largest public libraries in the world, filling a whole city
block and housing more than 13-million published works. Check out the sun-filled Winter
Garden and explore the art collection that features over 50 local and internationally
known artists displayed throughout the halls and reading rooms.
o Price estimate: free
o Location: 400 S. State St., Chicago IL 60605
o Newberry Library
o Description: The stunning Newberry Library contains more than 1.5 million published
works, including rare books, maps, music, manuscripts, and often features special
exhibitions.
o Price estimate: free
o Location: 60 W. Walton St., Chicago IL 60610
e Field Museum
o Description: Since opening the Museum in 1894, our collection has grown to nearly 40
million artifacts and specimens. The breadth of our mission has expanded, too. We
continue to research the objects in our collections, as well as document previously
unknown species, conserve ecosystems in our backyard and across the globe, educate
budding scientists, invite cross-cultural conversation, and more—all to ensure that our
planet thrives for generations to come.
o Price estimate: $35 USD
o Location: 1400 South DuSable Lake Shore Drive
e Museum of Science + Industry
o Description: This is one of the largest science museums in the world—is home to more
than 400,000 square feet of hands-on exhibits designed to spark scientific inquiry and
creativity.
o Price: $26 USD
o Location: E 57th Street and S Cornell Ave
e Museum of Contemporary Art Chicago
o Description: The MCA is one of the world’s largest museums dedicated to contemporary
art. Here, the public can experience the work and ideas of living artists and understand
the historical, social, and cultural context of the art of our time.
o Location: 220 East Chicago Avenue
o Price estimate: $15 USD
e Art Institute of Chicago
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o Description: Founded in 1879, the Art Institute of Chicago is one of the world’s major
museums, housing an extraordinary collection of objects from across places, cultures,
and time. We are also a place of active learning for all—dedicated to investigation,
innovation, education, and dialogue—continually aspiring to greater public service and
civic engagement.

Price estimate: $25 USD
Featured exhibits: Cezanne - Paul Cezanne (French, 1839-1906); Igshaan Adams:
Desire Lines; Life and Afterlife in Ancient Eqypt

Entertainment

Navy Pier
o Description: One of the most popular tourist attractions in the country, Navy Pier is
located on Chicago’s scenic lakefront. You'll find boat cruises, rides (including the city’s
signature Ferris wheel), the Chicago Shakespeare Theatre, live music, fireworks, the
country’s largest rooftop bar, and more.
o Price estimate: free
o Location: 600 E. Grand Ave., Chicago IL 60611
Lincoln Park Zoo
o Description: One of the only free zoos in the country, Lincoln Park Zoo is home to over
230 species of animals, including primates, reptiles, mammals, birds, and more. The zoo
sits in the lushly landscaped Lincoln Park, which is also free and fun to explore.
o Price estimate: free
o Location: Cannon Dr. at Fullerton Parkway, Chicago IL 60614
Lincoln Park Conservatory
o Description: Located in stunning Lincoln Park, this conservatory displays stunning
tropical flowers and foliage. No matter the season, this historic greenhouse feels like an
exotic getaway.
o Price estimate: free
o Location: 2391 N. Stockton Dr., Chicago IL 60614
Lookingglass Theatre
o Description: Founded in 1988 by graduates of Northwestern University, Lookingglass
Theatre Company is a nationwide leader in the creation and presentation of new,
cutting-edge theatrical works and in sharing its ensemble-based theatrical techniques
with Chicago-area students and teachers through Education and Community Programs.
Guided by an artistic vision centered on the core values of collaboration, transformation,
and invention, Lookingglass seeks to capture audiences’ imaginations leaving them
changed, charged and empowered.
o Price estimate: $60 USD
o Location: 821 Michigan Ave
Shedd Aquarium
o Description: Every year Shedd Aquarium welcomes 2 million guests for unforgettable
encounters with belugas and bluegills, stingrays and sturgeons. But Shedd is more than
just a destination. With partners in Chicago and around the globe, we're also protecting
endangered species and their habitats and rescuing and rehabilitating wildlife in need.
o Price estimate: $40 USD (book ahead of time at https://www.sheddaquarium.org/plan-a-
visit)
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Parks

o Location: 1200 S. DuSable Lake Shore Drive
Victory Gardens Theater
o Description: Victory Gardens nurtures and produces relevant, new theater work that
reflects the diverse stories of our world and contributes to the vitality of the American
Theater. Our work inspires dialogue towards meaningful civic change and creates an
inclusive theater experience that belongs to everyone.
o Price estimate: $33-54 USD
o Location: 2433 N Lincoln Ave
Willis Tower The Ledge of Skydeck
o Description: Stepping out onto The Ledge of Skydeck is a quintessential Chicago
experience, as much for the incredible views as for the unique experience and
educational opportunities. Of course, the opportunity to get a unique photo with a view of
four states from atop the second-tallest building in the western hemisphere is also
compelling! The Ledge is the standout attraction of Skydeck: it's an observation deck
with a glass floor that offers a truly unparalleled view of the city. And at 1,353 feet high,
The Ledge is the highest observation deck in the United States.
o Price estimate: $30 (Need to get tickets ahead of time at
https://tickets.theskydeck.com/timedtickets.html)

o Location: 233 S Wacker Dr

Grant Park

o Buckingham Fountain

Description: The center piece of Grant Park is Buckingham Fountain, one of the
world's largest fountains. The fountain, built in a rococo wedding cake style, was
dedicated in 1927 as a gift to the city from Kate Sturges Buckingham in memory
of her brother Clarence. The fountain operates seasonally, generally from May to
October, with water displays every 20 minutes and a light and water display from
9:00-10:00 p.m.

o Millennium Park

Description: Millennium Park is a must-see on your visit to Chicago. The
landscape boasts the Millennium Monument, the Jay Pritzker Pavilion (which
hosts various performances and other forms of entertainment throughout the
year), and the legendary Cloud Gate, “The Bean” (mirrored bean-shaped
sculpture), that is an icon of Chicago. Also, walk through the serene Lurie
Garden.

o Maggie Daley Park

The 606

Description: Committed to Chicago’s longtime first lady Maggie C. Daley’s dream
of improving the lives of children and making the city culturally rich for all citizens,
the Maggie Daley Park provides a variety of things to do and see, including a
climbing wall, a mini golf course, tennis courts, spaces for roller blading, and
many more.

o Description: Trek this stunning 2.7 mile elevated park trail that crosses over
neighborhoods. Built atop an abandoned rail line, it's a popular spot for walking, biking,
and jogging. There’s also ample green space, it boasts scenic lookout points, public art
murals, and an outdoor observatory.
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O

Location: 1610 W. Bloomingdale Ave. — From Ashland To Ridgeway

e Chicago Lakefront Trail (bike/run path)

O

Description: On any given day activity along the pedestrian and bike trails includes
people commuting to work, training for marathons, caregivers with children in strollers,
tourists on rental bikes, and people taking a leisurely stroll. Running from Ardmore Ave.
on the north, to 71st St. on the south, the trails provide important access to the lake for
recreational purposes and have increasingly become an active transportation route for
many Chicagoans.
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Worksheets and notes pages
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Aims Worksheet

Answer each of these questions to build up a strong introduction and framing for your Specific
Aims.

General context and significance: What is the “big picture” for research? Why is it important?

Narrowing context: What is known and accepted in your research area?

Your research contribution: Has your previous work contributed? How?

Complication: What is the problem, roadblock, the unknown?

Long-term goal: What final “big results” will research help achieve?

Specific goal of this research: “What is “specific narrow goal” of this research?

Summary of research—path to hypothesis: How does previous research lead to hypothesis?

Hypothesis: What do you believe to be the answer to the complication?

Qualifications stressed: What makes you the right person to undertake the research?
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Project Notes Template

PEOPLE

GOALS

TO-DO LIST

CONTENTS
Methods 70
Model Setup 71
Demographics 71
Node(s) 71
Individual Properties 71
Migration 71
Climate 71
Vectors / Malaria 71
Interventions 71
Passive Case Management / Treatment-Seeking 71
Drug Campaigns 71
Vector Control 71
Model Calibration 71
Seasonality 71
Transmission Intensity 71
Scenario simulations 72
Results 72
Misc. Notes 72
Experiment Log 72
Workflow 72

METHODS
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MODEL SETUP

DEMOGRAPHICS

NODE(S)

INDIVIDUAL PROPERTIES

MIGRATION

CLIMATE

VECTORS / MALARIA

INTERVENTIONS

PASSIVE CASE MANAGEMENT / TREATMENT-SEEKING

DRUG CAMPAIGNS

VECTOR CONTROL

MODEL CALIBRATION

SEASONALITY

TRANSMISSION INTENSITY
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SCENARIO SIMULATIONS

RESULTS

MISC. NOTES

EXPERIMENT LOG

Experiment ID Description Simulation #Runs Memory Runtime
Duration

HiH-HHHH- - pickup 5 years 2000 6GB 45 minutes
WORKFLOW
Script Run Specifications Outputs Created Output Location

Supply path to N/A
demographics file and
weather files from

get_climate.py

ID from run_pickup.py SpatialReportMalariaFiltered.csv
experiment

run_burnin.py

SpatialAnalyzer.py simulation_output
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Notes
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