
STAR PROGRAM OVERVIEW AND
SUBMISSION GUIDELINES



Student Training in Approachesto  
Research (STAR) Guidelines
Program Purpose: Hands-on summer research experience for Loyola medical students,  
building skills in basic science and clinical research.

Eligibility: Loyola medical students in good standing, committed to a full-time, 8-week  
research schedule.

Key Requirements:

● Full-time Research: 40 hours/week for 8 weeks.
● Educational Engagement: Attend STAR seminars and journal clubs
● Presentation: Required poster presentation at St. Albert’s Day.

Mentorship: Loyola-affiliated mentor; each mentor may oversee up to 2 students.

Important Dates:

● Letter of Intent Due: December 2, 2024
● Final Proposal Due: January 21, 2025



Key Dates and Timelines
● December 2, 2024: Letter of Intent (LOI) Due

○ Brief project summary required for initial review.
● January 21, 2025: Final Proposal Submission Due

○ Full research proposal, including background, methods, and anticipated results.
● March 17, 2025: STAR Participants Announced

○ Ensure mentor has reviewed and approved the proposal; obtain required IRB/IACUC  
if necessary.

● Summer 2025: Research Conducted
○ 8-week, full-time research (40 hours/week) with seminar and journal club  

participation.

● Fall 2025: Poster Presentation at St. Albert’s Day
○ Share findings with the Loyola community.



These proposals  
represent real,  
ongoing projects  
from your peers.  
Please do not  
publish these or  
reproduce them in  
any way. These  
must remain
in-house forLoyola  
Students only.

Letter of Intent



Letter of Intent (LOI) for STARProgram
Purpose of LOI: Formally declare intent to apply for STAR funding &  
establish the student’s commitment and mentor’s support.

LOIComponents:
● Project Title & Summary: Brief overview of the research topic.
● Mentor Details: Name, department, and role in the research  

project.
● Student-Mentor Acknowledgments:

○ Student awareness of STAR requirements and  
commitment to attend all seminars.

○ Mentor assurance of providing necessary resources .
○ Affirmation that funding is solely for student expenses.

Submission Requirements:
● LOI submission deadline: December 2, 2024.
● Acknowledgment of responsibilities by both student and  

mentor.

Tips for a Strong LOI:
● Keep concise but cover all project goals and requirements.
● Ensure mentor and student have discussed project feasibility  

in detail.



LOI Examples



These proposals  
represent real,  
ongoing projects  
from your peers.  
Please do not  
publish these or  
reproduce them in  
any way. These  
must remain
in-house forLoyola  
Students only.

STAR MENTOR &  
STUDENT RESPONSES



MENTOR SECTION

Research Activities for Student
● Clearly outline specific tasks the student will undertake, linking them to the project’s  

aims.
● Describe how these activities build relevant skills and align with the project goals.

Research Environment
● Detail the lab or clinical setting, including access to facilities and tools essential for your  

research.
● Highlight the qualifications of the immediate research supervisor to demonstrate strong  

mentorship support.

Research Education Plan
● Include structured educational components like lab meetings, journal clubs, and  

relevant seminars.
● Explain how each element supports learning and development in your research area.

Research Education Oversight
● Describe the frequency and structure of mentor-student meetings to ensure progress.
● Mention any checkpoints for feedback on the project.

STAR MENTOR/STUDENT RESPONSES



STAR MENTOR/STUDENT RESPONSES
Research Activities for Student
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STAR MENTOR/STUDENT RESPONSES
Research EducationPlan
● Include structured educational components like lab meetings, journal clubs, and  

relevant seminars.
● Explain how each element supports learning and development in your research area.



Research EducationOversight
● Describe the frequency and structure of mentor-student meetings to ensure  

progress.
● Mention any checkpoints for feedback on the project.
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STAR MENTOR/STUDENT RESPONSES



STAR MENTOR/STUDENT RESPONSES



STUDENT SECTION
Personal Statement - Goals for STAR Scholarship
● Articulate personal and professional goals linked to the STAR research experience.
● Emphasize how this project aligns with career aspirations and contributes to growth.

STAR MENTOR/STUDENT RESPONSES
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These proposals  
represent real,  
ongoing projects  
from your peers.  
Please do not  
publish these or  
reproduce them in  
any way. These  
must remain
in-house forLoyola  
Students only.

Research Plan



Types of Research Projects
Basic Science Research
● Goal: Understand biological mechanisms and molecular pathways.
● Methods: Often involves laboratory techniques such as cell culture, molecular assays, and  

microscopy.
● Ideal For: Students interested in lab-based research and preclinical studies.

Clinical ProspectiveStudies
● Goal: Observe outcomes as they occur in real-time, often evaluating the effect of an  

intervention.
● Methods: Collecting new data from participants over a specified period, often using surveys,  

clinical exams, or diagnostictests.
● Ideal For: Students interested in patient-focused, forward-looking research.

Clinical Retrospective Studies
● Goal: Analyze existing data to explore outcomes, trends, or potential risk factors.
● Methods: Uses medical records, databases, or archived samples; statistical analysis is often  

crucial.
● Ideal For: Students looking to leverage existing data to address clinical questions.

o https://www.statsdirect.com/help/basics/prospective.htm

https://www.statsdirect.com/help/basics/prospective.htm


Abstract ( 1 page) & Research Plan (2pages)

● Background and rationale
● Hypothesis and specific aims
● Research design and methods
● Anticipated results and interpretation
● References

○ (listed in short form, i.e. Block, et al. NEJM 112: 132009)



What should you include inyour
abstract?
o Introduction: background, hypothesis, why your research matters  

(significance)

o Methods: very simple – means you used to answer the research  
question (specific aims)

o Results: summarize each finding into about one sentence
o Conclusions: summary of the findings you presented and overall  

impact (scientific achievements)



Basic Science Proposals: Key Components
Background and Rationale
● Describe the scientific problem and why it’s  

important.
● Summarize current knowledge and gaps your study  

will address.

Hypothesis and Specific Aims
● State a clear, testable hypothesis based on the  

background.

Research Design and Methods
● Detail experimental techniques (e.g., cell culture,  

molecular assays).
● Include sample size, controls, and variables for  

reliability.

Anticipated Results and Interpretation
● Describe expected outcomes based on the  

hypothesis.
● Explain how results will be analyzed and interpreted.



Clinical Research Proposals: Key Components
Background and Rationale

● Define the clinical problem, its impact, and why this research is  
needed.

● Reference gaps in existing clinical practices.

Hypothesis and Specific Aims
● State a clear, clinical hypothesis based on patient outcomes or  

interventions.
● Outline specific aims, tailored to your study type (prospective or  

retrospective).

Study Design and Methods
● Prospective: Define participant recruitment, intervention details,  

and outcome tracking over time.
● Retrospective: Detail data sources (e.g., medical records),  

inclusion criteria, and variables analyzed from past cases.

Data Analysis Plan & Expected Outcomes
● Specify tools and methods for data collection (surveys, EHR,  

imaging).
● Describe analytical methods (e.g., regression analysis,  

mixed-effects models) suited to clinical data.
● Outline the anticipated results and impact on clinical practice.
● Highlight how findings could influence guidelines or future  

treatments.



Additional Abstract Examples



Writing a Strong Background
Establish the Problem
● Clearly define the clinical or scientific issue your research addresses.
● Use data or statistics to highlight the problem’s significance.

Review Relevant Literature
● Summarize key findings from recent studies related to your topic.
● Identify any gaps in knowledge or areas needing further investigation.

Highlight Importance of Your Study
● Explain why addressing this gap is crucial for advancing knowledge or improving patient care.
● Connect your study to broader impacts (e.g., reducing healthcare costs, improving patient  

outcomes).

Develop a Clear Narrative
● Organize information logically, moving from general background to specific research needs.
● Use concise, straightforward language to enhance readability.

Conclude with Research Objective
● Clearly state the objective of your study as it relates to the identified gap.



Background & Rationale:  
Clinical Examples



Background & Rationale:  
Basic Science Examples



How to form ahypothesis
o Your main research question!! Driving motivation and  

suspected finding of yourwork

o Phrase as a sentence

○ Statement of fact
○ If/then format

o Your hypothesis does not need to be right but it must be  
testable - should represent an exciting research question and  
your expected results



NOT HYPOTHESES
o We want to test treating liver cancer cells with sorafenib.

○ BUT - We hypothesize that sorafenib may be an effective agent for  

inhibiting liver cancer cell growth - is a hypothesis.

o Calling patients after they return home from their procedures  

seems to decrease the likelihood that patients return to the  

hospital.
○ BUT - If patients received a  post-operative follow-up phone calls from  

their surgeons, then their hospital admission rates may be reduced - is a  
hypothesis.



Hypothesis Example - BasicScience
o If TAK1 and TBK1 are inhibited in parallel, then both the  

GMP- and LMPP-like LSC subsets of mouse/human AML  
cells will be ablated after being forced to differentiate.

o We hypothesize that the simultaneous inhibition of TAK1  
and TBK1 will lead to the arrest of GMP- and LMPP-like  
LSC subsets of mouse/human AML cells following  
differentiation.

*blue text - funded hypothesis from your peer



Hypothesis Example - BasicScience
o Postpartum care prediction models developed for traditionally  

underserved populations may be effective in assessing risk for  
postpartum care non-attendance for patients seen at the LWHA  
Clinic.

o If postpartum care prevention models are implemented at the  
LWHA Clinic, then we will be able to better assess risk for  
postpartum care non-attendance in traditionally underserved  
populations.

*blue text - funded hypothesis from your peer



Crafting SpecificAims

Developing SpecificAims
○ Divide your hypothesis into achievable aims that guide your study steps.
○ Each aim should address a component of the hypothesis.

Structuring SpecificAims
○ Aim for 2-3 focused aims that logically build on each other.
○ Keep each aim distinct to avoid overlap and clarify objectives.

Tips for Strong Hypotheses and Aims
○ Be concise: Avoid overly broad or complex statements.
○ Stay realistic: Ensure aims are feasible within the study timeline.
○ Make aims measurable: Define outcomes that can be quantified or  

clearly assessed.



Basic Science Examples Clinical Examples

Crafting Hypotheses and SpecificAims



Research Design and Methods:
Best Practices

Align Research Methods with Specific Aims
● Ensure each method corresponds directly to a specific aim.
● Break down methods by aim to maintain clarity and focus.

Detailed MethodologySteps
● Provide a step-by-step outline for reproducibility.
● Include protocols, data collection techniques, and timelines.

Define Variables and Controls
● Specify independent, dependent, and control variables.
● Clarify how you’ll manage confounding factors.

Ensure Ethical and IRB Compliance
● Obtain necessary approvals for clinical research involving human subjects.
● Clearly describe data handling and confidentiality measures.



Research Design and Methods: Examples
Basic Science Examples Clinical Examples



Data Collection, Analysis Plans, and  
Anticipated Results

DataAnalysis Plan
● Select statistical tests that align with study aims and data type (e.g., t-tests,  

regression analysis).
● Define primary and secondary outcomes and how they’ll be measured.
● Identify software (e.g., SPSS, R, STATA) for data handling and statistical analysis.
● Ensure access to necessary tools and team familiarity with chosen software.

Anticipated Results
● Summarize expected outcomes based on your hypothesis.
● Describe how results will contribute to the field or clinical practice.

Interpretation and Potential Implications
● Discuss how findings could impact future research or patient care.
● Address how the results will fill gaps identified in the background.
● Anticipate possible limitations in data interpretation (e.g., small sample size,  

confounding factors).



What methods should I beusing?
o What is the best way to and what tools do I need to answer the question in  

my hypothesis? - should come from a discussion with your PI!

o The more specific you can be, the better!
o Will you be using any analysis tools?

○ Applied Biosystems QuantStudio 3 Real-Time PCR System / RStudio

o Explain experiments as if the person reading was going to repeat them  
(time points, drug doses, protein names, exact assays, etc)

o Ex: Chart review to collect provider level factors (use of AOBP, prescribing  

thiazides and combination medication, and use of follow-up visits)



Common Challenges in Methodology
Design & How to Avoid Them
Determining Appropriate Cohort Size
● Selecting a cohort that’s too small can lead to inconclusive or unreliable results.
● Larger-than-necessary cohorts can waste resources and time.
● Aim to define the minimum cohort size needed to answer your research question reliably.

Importance of Calculating Study Power
● Power analysis helps ensure your study can detect meaningful effects if they exist.
● Properly powered studies reduce the risk of Type II errors (false negatives).

Performing a Power Analysis
● Use statistical software (e.g., G*Power, SPSS) to determine sample size based on effect size,  

alpha level, and desired power (typically 80-90%).
● Consult prior research to estimate effect sizes relevant to your study.

MOST COMMON REASON FOR REJECTION!!!



POWER ANALYSIS - a quickoverview
o Statistical power is the likelihood of detecting an effect or  

difference between groups when there actually is one

o The point is to determine the sample size needed for a study  
for the protection of the enrolled subjects

o Helpful website!!!

o https://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704_power/bs704_power_print

.html

o Power Tables
o https://www.semanticscholar.org/paper/Using-Power-Tables-to-Compute-Statistical-

Power-in-Konstantopoulos/931245ecaf252517b43085d6900e30f6f9a3e6ed

https://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704_power/bs704_power_print.html
https://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704_power/bs704_power_print.html
https://www.semanticscholar.org/paper/Using-Power-Tables-to-Compute-Statistical-Power-in-Konstantopoulos/931245ecaf252517b43085d6900e30f6f9a3e6ed


POWER ANALYSIS - a quickoverview
o Sample size (n)

o Degree of significance (𝜶𝜶 ) - 0.05

o Power (𝜷𝜷) - 0.8
o Effect size (ES)

o Meanfor observed groups (𝝁𝝁 )
o Standard deviation of groups (𝝈𝝈)

https://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704_power/bs704_ 
power_print.html

https://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704_power/bs704_power_print.html
https://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704_power/bs704_power_print.html


RESOURCES
Statistics Helpful Links

Power Analysis:  
https://www.youtube.com/watch?v=VX_M 
3tIyiYk

How to choose a statistical test:  
https://www.youtube.com/watch?v=rulIUA 
N0U3w

Excel Statistics Help:  
https://www.youtube.com/watch?v=_g5ro 
KHj95o

Statistics Intro 30min BOOTCAMP:  
https://www.youtube.com/watch?v=kyjlxsLW1Is

Loyola-Specific Links

Program Overview:

https://www.luc.edu/hsc/researchser
vices/studentresearch/starprogram/ 

InfoReady Submission Site:

https://luc.infoready4.com/#competit 
ionDetail/1952019

https://www.youtube.com/watch?v=VX_M3tIyiYk
https://www.youtube.com/watch?v=VX_M3tIyiYk
https://www.youtube.com/watch?v=rulIUAN0U3w
https://www.youtube.com/watch?v=rulIUAN0U3w
https://www.youtube.com/watch?v=_g5roKHj95o
https://www.youtube.com/watch?v=_g5roKHj95o
https://www.youtube.com/watch?v=kyjlxsLW1Is
https://www.luc.edu/hsc/researchservices/studentresearch/starprogram/
https://www.luc.edu/hsc/researchservices/studentresearch/starprogram/
https://luc.infoready4.com/%23competitionDetail/1952019
https://luc.infoready4.com/%23competitionDetail/1952019


LUC BIOSTATISTICS CORE

The LUC Biostatistics Core will provide *free* stats assistance for students  
participating in the STAR program! You can request a meeting through their  
online form linked below.

Request Form:  
https://hscrc.luc.edu/redcap/surveys/?s=ETAXFKLEXNKW8TJ8

Biostatistics Main Site:  
https://www.luc.edu/hsc/cro/biostatistics/

Director: Cara Joyce, PhD  
cjoyce6@luc.edu

https://hscrc.luc.edu/redcap/surveys/?s=ETAXFKLEXNKW8TJ8
https://www.luc.edu/hsc/cro/biostatistics/
mailto:cjoyce6@luc.edu


IRB Links and Resources

LUC IRB Main Page:  
https://www.luc.edu/hsc/researchservices/committees/irb/ 

LUC IRB H S C  Deadlines

Cynthia Tom - Director of Human Research Protection Program  ctom@luc.edu

https://www.luc.edu/hsc/researchservices/committees/irb/
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.luc.edu%2Fmedia%2Flucedu%2Fhscresearchservices%2Fdocuments%2FIRB%2520Meeting%2520Schedule%25202025.docx&wdOrigin=BROWSELINK
mailto:ctom@luc.edu
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