


You are Medical Education and/or Health Science faculty who wants to publish an education 

study.

For each scenario:

1. Identify the type of study (descriptive, correlational, causal-comparative, quasi-

experimental).

2. Design a research question that would be considered “good”.

To start us off



Scenario 1

Students who elect an interprofessional simulation elective are compared with those who do not on teamwork scores during 
clinical placements. 

Scenario 2

Faculty examine whether students’ anatomy course grades are associated with performance on first clinical rotation evaluations.

Scenario 3

A PA program surveys second-year students about their confidence performing first aid techniques and reports mean confidence 
scores.

Scenario 4

One cohort of nursing students receives a structured reflection curriculum during clinical rotations; the prior cohort did not. 
Clinical reasoning scores are compared at the end of the year.

You are Medical Education and Health Science faculty who want to publish an education study.
For each scenario:
1. Identify the type of study (descriptive, correlational, causal-comparative, quasi-experimental).
2. Design a research question that would be considered “good”.



• What is the research question that you would like answered?

• What teaching or curriculum issue do you want to study?

• Why does this matter in your program?

Start thinking…



Asking ‘What?’ and ‘How 
Much?’: Quantitative 
Approaches

Abigail Snook – Ph.D., M.Ed



After this session, participants will be able to:

• Explain the core characteristics of quantitative research approaches

• Describe four common types of quantitative research designs:

• Descriptive

• Correlational

• Causal-comparative

• Quasi-experimental

• Identify what makes a “good” quantitative research question

Learning objectives
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What is 
quantitative 
research?



• How many

• How often

• What level

• What direction

➢ Relationships between defined 
variables

➢ Settings that can be 
decontextualized 

Quantitative



• Uses numerical data

• Has clearly defined variables

• Uses measurable outcomes

• Follows structured design

• Uses systematic sampling (sometimes)

• Applies statistical analysis

• Tests relationships or differences

• Seeks generalizable findings 

(sometimes)

Quantitative

“it employs theoretically informed methodologies to test hypotheses and investigate 

relationships, patterns, and trends” (Ma & Lee, 2026)



• Descriptive, causative, associative

• Small, evaluation study vs. generalizable

• Design 

• Data collection – primary data, secondary data, observation, survey

• Theory-driven (confirmatory) vs. data-driven (exploratory)

Variations of quantitative research



• Assuming and using words that indicate “causation”

• Unequal samples sizes are OK

• Quality of measurement instrument – validity, reliability

• Parametic and non-parametric data (Likert scales) – what test to use?

• p values – use confidence intervals, effect sizes, model fit indicators

• Social desirability bias

Challenges in quantitative research



A School of Medicine implements a new structured faculty feedback training program for clinical 

preceptors. The Dean wants to determine whether the intervention improves the quality of 

feedback delivered to third-year medical students. Faculty at one clinical site receive the training, 

while faculty at a different site continue usual practice. At the end of the clerkship, students 

complete a validated feedback-quality scale scored from 1–5. Mean scores between sites are 

compared using statistical testing.

Which study design best describes this investigation and necessarily requires quantitative analysis?

A. Qualitative descriptive study

B. Causal-comparative (ex post facto) study

C. Quasi-experimental study with non-equivalent control group

D. Phenomenological study

So…



Types of 
quantitative 
research

Descriptive
Correlational
Causal-comparative
Quasi-experimental



Purpose: Systematically describe characteristics, behaviors, or educational phenomena.

Can answer: how, what, when, where but NOT why

 No intervention

 No comparison

 No causation

Examples in Medical Education:

• Prevalence of burnout among residents

• Distribution of assessment methods across clerkships

• Faculty adoption rates of AI tools

Common designs: surveys, data sets

Report: counts, percentages

Descriptive studies



Purpose: Examine statistical associations between variables 

 No intervention

 No comparison

 No causation but  Yes to association

Examples in Medical Education

• Relationship between clinical preceptor feedback quality and learner performance

• Association between sleep deprivation and in-training exam scores

• Correlation between simulation exposure and procedural confidence

Common designs: measurement tools for each variable, surveys

Report: Pearson/Spearman correlations, linear or logistic regression, multivariable modeling

Correlational studies



Purpose: Compare pre-existing groups to examine outcome differences

 No intervention,  No randomization

 Comparison

Limited causation as non-equivalent groups

Examples in Medical Education:

• Board pass rates: PBL vs traditional curriculum graduates

• Burnout levels: Residents who work >60 hrs/week vs <60 hrs/week

• Clinical performance: Students with vs without prior healthcare experience

Common designs: surveys, polls, test scores, etc.

Report: p values, confidence intervals, effect sizes, non-parametric stats (Likert scales)

Causal-comparative studies (a.k.a. ex post facto)



Purpose: Evaluate the effect of an educational intervention. Often pre-existing groups receiving different 
treatments, often no control or non-equivalent control

 Yes, intervention introduced,  No random assignment

 Comparison – pre/post or with control

 Causation - Stronger than observational, weaker than RCT but vulnerable to maturation, history effects, and 
selection bias

Examples:

• Implementation of competency-based assessment model, prior year’s assessment serves a control

• Introduction of simulation curriculum, pre/post

• Pre/post faculty development intervention

Common designs: One-group pretest–posttest, Non-equivalent control group

Report: t tests, confidence interval, effect size, non-parametrics, ANOVA

Quasi-experimental studies



Comparing study designs

CorrelationalDescriptive

O
R

O
R

Quasi-
experimental

O
R

Experimental

O
R

O
R

Causal 
comparative

No intervention
No randomization
No comparison
No association
No causation

Survey prevalence

No intervention
No randomization
No comparison
Yes to association
No causation

Relationship 
analysis

No intervention
No randomization
Yes to comparison
No association
Limited causation

Compare pre-
existing groups

Yes to intervention
No randomization
Yes comparison
No association
Stronger causation

Pre/post intervention

Yes to intervention
Yes to randomization
Yes to comparison
No association
Yes to causation

RCT

Increasing causation



Centre of Evidence-Based Medicine
Study design - https://www.cebm.net/2014/04/study-designs

Where are the terms “correlational”, “causal-comparative”, 
and “quasi-experimental”?

https://www.cebm.net/2014/04/study-designs


Terms – educational vs. epidemiology

Educational Research Term Epidemiology Equivalent Observational or Experimental?

Correlational Cross-sectional analytic or cohort Observational

Causal-comparative Case-control or retrospective cohort Observational

Quasi-experimental Non-randomized trial Experimental



A School of Medicine implements a new structured faculty feedback training program for clinical 
preceptors. The Dean wants to determine whether the intervention improves the quality of 
feedback delivered to third-year medical students. Faculty at one clinical site receive the training, 
while faculty at a different site continue usual practice. At the end of the clerkship, students 
complete a validated feedback-quality scale scored from 1–5. Mean scores between sites are 
compared using statistical testing.

Which study design best describes this investigation and necessarily requires quantitative 
analysis?

A. Qualitative descriptive study

B. Causal-comparative (ex post facto) study

C. Quasi-experimental study with non-equivalent control group

D. Phenomenological study

Quiz yourselves – what is the study design (descriptive, 
correlational, causal-comparative, quasi-experimental)?



A School of Medicine implements a new structured faculty feedback training program for clinical 
preceptors. The Dean wants to determine whether the intervention improves the quality of 
feedback delivered to third-year medical students. Faculty at one clinical site receive the training, 
while faculty at a different site continue usual practice. At the end of the clerkship, students 
complete a validated feedback-quality scale scored from 1–5. Mean scores between sites are 
compared using statistical testing.

Which study design best describes this investigation and necessarily requires quantitative 
analysis?

A. Qualitative descriptive study

B. Causal-comparative (ex post facto) study

C. Quasi-experimental study with non-equivalent control group

D. Phenomenological study

Quiz yourselves – what is the study design (descriptive, 
correlational, causal-comparative, quasi-experimental)?



1. Relationship Between Emotional Intelligence and 

Clinical Performance in Medical Students

• EI scale + clinical evaluation scores.

2. Empathy Levels in Students From Rural vs Urban 

Backgrounds

3. Sleep Patterns of Nursing Students During Clinical 

Rotations

• Self-reported sleep diaries across one semester

4. Introduction of Reflective Journaling to Improve Clinical 

Reasoning

• Pre/post rubric scoring.

1. Correlational

2. Causal-comparative

3. Descriptive

4. Quasi-experimental

Descriptive, correlational, causal-comparative, or quasi-
experimental? 



Descriptive:

What is the prevalence and severity of burnout among third-year medical students during core clinical 
clerkships?

Correlational:

Is perceived workload associated with burnout scores among medical students during clinical rotations?

Causal-comparative:

Do medical students in pass/fail preclinical curricula differ in burnout levels compared to students in graded 
preclinical curricula?

Quasi-experimental:

What is the effect of implementing a structured mindfulness-based stress reduction (MBSR) program on 
burnout scores among second-year medical students?

Example: Burnout in medical student education



• What is the research question that you would like answered?

• What teaching or curriculum issue do you want to study?

• Why does this matter in your program?

• What variables are important? How can they be measured?

• Write the research question down on your handout

• Modify it to be a 

• As a descriptive study

• As a correlational study

• As a causal-comparative study

• As a quasi-experimental study

From the beginning … (activity)



Developing a research question

Developing a research question



• Clearly identifies the population

• Clearly states variables

• Uses measurable outcomes

• Matches the design

• Avoids inappropriate causal claims

Weak:

• “Does simulation make students better 
clinicians?”

Stronger:

• “Does participation in a high-fidelity simulation 
module improve OSCE scores among second-
year physiotherapy students?”

Even stronger:

• “Among second-year physiotherapy students, 
does participation in a high-fidelity simulation 
module lead to higher OSCE scores compared to 
traditional skills lab training?”

A good quantitative question



• Glassick’s criteria for scholarship

• clear goals, adequate preparation, appropriate methods, significant results, 

effective presentation, and reflective critique

➢ Before, reflect on own skills and what potential collaborators could contribute

➢ Address a compelling and widely shared or recognized problem 

➢ Apply a conceptual framework

High-quality medical education research



Abramson, 2016



• Apply PICOTS if analytic

• population, (intervention/exposure), (relevant comparison groups), outcomes 

assessed, timing, and setting

• Apply POTS if descriptive

• I-SMART to measure strength of research question

For a clear and focused research question



Your research question (clear goals) Abramson, 2016



Consider Kirkpatrick’s learning evaluation model

Researchers should 
aim for as high a 
number as possible

Change in attitudes ≠ 
change in behavior

Abramson, 2016



• Glassick’s criteria for scholarship

• clear goals, adequate preparation, appropriate methods, significant results, 

effective presentation, and reflective critique

➢ Literature review

➢ Acquiring necessary skills, resources, collaborators

➢ Ensuring IRB approval

High-quality medical education research



• Glassick’s criteria for scholarship

• clear goals, adequate preparation, appropriate methods, significant results, 

effective presentation, and reflective critique

➢ Study design and reporting guideline

➢ Sample size planning – if small, can you add multiple sites or multiple timepoints?

➢ Registering at ClinicalTrials.gov

High-quality medical education research



Use reporting guidelines

www.equator-
network.org





• Glassick’s criteria for scholarship

• clear goals, adequate preparation, appropriate methods, significant results, 

effective presentation, and reflective critique

➢ Picking the statistics test that matches your question

High-quality medical education research



Statistical tests (Abramson et al., 2016)



Developing YOUR research question

Developing a research question



Review your research question in descriptive, correlational, causal-comparative, quasi-

experimental form.

• Which version is strongest?

• Which is most feasible?

• Which requires the most resources?

• Which risks over-claiming causality?

• Modify your question to make it what you want to do. Consider a conceptual framework 

that would work with your study.

• Be prepared to share.

Your research question



● Share your research question

● Help each other to make it 

better by using I-SMART

In groups (activity)

43



• How was the process of applying I-SMART to your research question?

• Do you have a good research question now?

Coming back together



Thank you



Abigail.Grover.Snook@dartmouth.edu
Education and research consultant

References and resources on handout
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