HSCI 410 · Exploratory Data Analysis · Syllabus
SFU  ·  FACULTY OF HEALTH SCIENCES  ·  COURSE SYLLABUS
HSCI 410: Exploratory Data Analysis
3 units  ·  400-level (upper division)
Course logistics
Term: Sep 9 – Dec 7, 2026
Meeting time: Wed, 9:30 a.m.–12:20 p.m.
Location: 
Format:  Flipped classroom; in-person weekly three-hour session
Instructor: Kiffer G. Card, PhD
Office / hours: Wed, 12:00 p.m. – 2:00 p.m., or by appointment
Email: kcard@sfu.ca
Course website: https://www.sfu-epi.ca/index.html 
Calendar description
Regression and data analysis techniques for health research. Practical approaches to linear and logistic regression, multivariable modelling, interaction, variable selection, confounding, and measures of association. Computer-based laboratory exercises using statistical software applied to health datasets.
Course description and place in the program
HSCI 410 is the applied data-analysis course of the Health Sciences methods sequence. It takes the design and measurement ideas developed earlier in the sequence and turns them into reproducible regression analyses of real health data.
This course uses a flipped-classroom design. The teaching content lives in a set of interactive online lesson modules, one per week. Students work through the assigned module and its narrated walkthrough before class, so that class time is reserved for consolidation rather than first exposure. Each weekly three-hour session is built around active review of the week's key ideas, applied exercises that put those ideas to work, an open question-and-answer clinic for points students found difficult, and a supervised studio block for the term project.
Prerequisites
STAT 302 or STAT 305, with a minimum grade of C-. Recommended: HSCI 230.
Teaching format and delivery
Before each class, complete the assigned lesson module and its walkthrough, attempt the in-module checks and reflection prompts, and note any points you want raised in the question-and-answer clinic. Come to class ready to apply the material rather than to hear it for the first time.
In class, each session follows the same rhythm: a short retrieval warm-up, co-construction exercises that rebuild the week's key ideas, a question-and-answer clinic on points students found difficult, an applied exercise, and a supervised studio block for the term project. The full weekly plan is set out in the accompanying instructor lesson-plan guide.
Software: R and RStudio, with RMarkdown, are required and used every week.
Canvas is used for this course. Lesson modules, narrated walkthroughs, announcements, assignment briefs and rubrics, submission of weekly milestones, and grade return all run through the course Canvas site. Check it before each class.
Course goals
This course is built around the following overarching goals:
1. Carry an analysis from a causal question and a written plan through to a reproducible, well-reported result.
1. Build, interpret, and criticize regression models for continuous, binary, categorical, count, and time-to-event outcomes.
1. Handle clustered and repeated-measures data using mixed models and generalized estimating equations.
1. Communicate analytic results honestly, with attention to assumptions, diagnostics, and reproducibility.
Learning objectives
By the end of this course, students will be able to:
1. Specify a causal diagram and an analysis plan before touching the data, and keep a reproducible record of the work.
1. Clean data, diagnose missing-data mechanisms, and produce appropriate descriptive summaries.
1. Fit and interpret linear and logistic regression, addressing confounding, interaction, and model diagnostics.
1. Select and interpret models for ordinal, multinomial, count, and rate outcomes.
1. Fit and interpret survival models, including Kaplan-Meier estimates and the Cox proportional-hazards model.
1. Account for clustering and repeated measures with mixed models and GEE, and justify the correlation structure chosen.
1. Produce a reproducible analytic paper using RMarkdown and a documented project repository.
Required materials, readings, and technology
Required: Computer and Internet connections to access online modules and R + R Studio.
Assessment
Your grade is built from a term-long project, two examinations, and in-class participation. The term project is assembled week by week in the studio block, so it grows with the course rather than arriving at the end of it.
	Component
	Weight

	Term project: The Reproducible Analytic Paper
	40%

	Midterm examination (Week 7; Lessons 1–6)
	20%

	Final examination (examination period; Lessons 7–12)
	20%

	In-class participation and exercises
	20%

	Total
	100%


Objective numbers refer to the learning objectives listed above. The midterm and final assess the objectives developed in the lessons each one covers; the term project and participation draw on all of them.
Term project
A reproducible analytic paper using a real public-health dataset, accompanied by a fully reproducible RMarkdown source, the cleaned dataset (or a derivation script), and a public GitHub repository link.
The term project is made up as follows:
1. Weekly milestones (Weeks 1 to 11)
1. Week-12 in-class final-paper milestone
1. Final paper and reproducible repository
1. Peer code review of one classmate's repository
A full brief and rubric for every weekly milestone and for the final deliverable is provided in the term-project document on Canvas. Each milestone is graded on completing that week's work on time, grounding claims in named sources, and being clear and honest about uncertainty.
Examinations
Midterm. An applied in-class examination covering Lessons 1 to 6 (the structured analytic workflow; data cleaning and descriptives; linear regression; model-building strategy; logistic regression; and ordinal and multinomial models). Students interpret software output and write short pieces of code.
Final. An applied examination in the formal examination period covering Lessons 7 to 12 (count and rate data; survival data; clustered data; mixed models for continuous and for discrete data; and repeated measures). Students choose and justify models and interpret output.
Participation
Participation is assessed through the in-class exercises and engagement in the weekly sessions, including the collaborative co-construction activities and the studio. It rewards being present and contributing, not correctness.
Grading
	Letter
	Description
	Grade point

	A+
	Excellent / superior performance; work of the highest quality
	4.33

	A
	Excellent / superior performance in all elements of the course
	4.00

	A-
	Superior performance in most aspects of the course
	3.67

	B+
	Good; high-quality performance in all or most elements
	3.33

	B
	Good; high-quality in some elements, satisfactory in others
	3.00

	B-
	Satisfactory performance; sufficient learning to continue
	2.67

	C+
	Satisfactory in most of the course, the remainder substandard
	2.33

	C
	Some learning, but generally marginal performance
	2.00

	C-
	Poor; minimal learning and substandard performance
	1.67

	D
	Poor; minimal learning and low-quality performance
	1.00

	F
	Failure; complete absence of evidence of learning
	0.00

	N
	Did not write the final examination or otherwise complete the course
	0.00


FHS grading guideline: upper-division (300- and 400-level) undergraduate courses should, in general, have no more than 8% A+ grades, and the median letter grade should be a B/B+, or a little higher (B+/A-) for some fourth-year seminars.
Grade appeals
Refer to the SFU Calendar for information about appealing a grade. A student who wishes to dispute a grade on an assignment or for the course should write down the details and reason for the appeal, submit that write-up with all relevant paperwork to the instructor, and set up a meeting to discuss it. SFU Policy T20.01 (https://www.sfu.ca/policies/gazette/teaching/t20-01.html) sets out the steps for appealing a grade beyond the level of the instructor.
Weekly schedule
One three-hour session per week. Topics may be adjusted as noted in the policies below; the examination timing will not change.
	Week
	In-class session
	Pre-class preparation
	Term-project milestone

	Week 1
	Lesson 1: A Structured Approach to Data Analysis
	Lesson 1 module + walkthrough
	Milestone 1 assigned

	Week 2
	Lesson 2: Data Cleaning and Descriptive Analyses
	Lesson 2 module + walkthrough
	Milestone 1 due: Data Source Proposal + Pre-Registered Plan

	Week 3
	Lesson 3: Linear Regression
	Lesson 3 module + walkthrough
	Milestone 2 due: Codebook + Table 1

	Week 4
	Lesson 4: Model Building Strategies
	Lesson 4 module + walkthrough
	Milestone 3 due: First Linear Model

	Week 5
	Lesson 5: Logistic Regression
	Lesson 5 module + walkthrough
	Milestone 4 due: Model Comparison Memo

	Week 6
	Lesson 6: Ordinal and Multinomial Models
	Lesson 6 module + walkthrough
	Milestone 5 due: Binary Outcome Model

	Week 7
	Midterm examination (Lessons 1–6) + capstone studio
	Review Lessons 1–6
	Milestone 6 due: Multi-Category Outcome

	Week 8
	Lesson 7: Count and Rate Data
	Lesson 7 module + walkthrough
	Milestone 7 in progress

	Week 9
	Lesson 8: Survival Data
	Lesson 8 module + walkthrough
	Milestone 7 due: Count or Rate Outcome

	Week 10
	Lesson 9: Introduction to Clustered Data
	Lesson 9 module + walkthrough
	Milestone 8 due: Time-to-Event Analysis

	Week 11
	Lesson 10: Mixed Models for Continuous Data
	Lesson 10 module + walkthrough
	Milestone 9 due: Clustering Audit

	Week 12
	Lesson 11: Mixed Models for Discrete Data
	Lesson 11 module + walkthrough
	Milestone 10 due: Random-Effects Continuous Model

	Week 13
	Lesson 12: Repeated Measures Data
	Lesson 12 module + walkthrough
	Milestone 11 due: GLMM

	Exam period
	Final examination (Lessons 7–12)
	Review Lessons 7–12
	Final The Reproducible Analytic Paper + peer review due


Course policies
Late work
Each weekly milestone is due before the next class. One late milestone per term may be submitted within seven days for full credit, no questions asked, provided you email the instructor before the deadline. Beyond that allowance, late milestones lose 20% per day. Other assignments follow the same 20%-per-day rule unless their brief states otherwise.
Missed examinations
A missed examination receives a grade of zero unless the absence is for a documented and compelling reason such as illness, accident, or bereavement. Contact the instructor as soon as you are able, and before the examination where possible. A make-up examination, which may differ in form, will be scheduled at the instructor's discretion on receipt of appropriate documentation.
Attendance
Because the sessions are participatory and the term project is built in class, regular attendance matters, and the in-class participation grade depends on being present and engaged. If you must miss a session, let the instructor know and arrange to complete that week's in-class exercise.
Group work
The term project is individual work. Discussing your project with classmates is encouraged, and several in-class exercises are collaborative, but each milestone and the final deliverable must be your own work in your own words. Collaborative in-class exercises are assessed only through the individual participation component, not by a shared grade.
Devices in class
A laptop able to run R and RStudio is required for every session; the applied blocks are hands-on at the keyboard. Install the software before the first lab, or arrange to borrow a Faculty machine. Use devices for course work during class, and set them aside during the question-and-answer clinic.
Use of generative AI
Generative AI tools (for example ChatGPT or Claude) may be used, but all submitted work should represent your contributions. Disclose any AI assistance in a one-line statement at the foot of each milestone, naming what the tool did and confirming that you reviewed and revised its output. Do not paste AI-generated text without verification and disclosure. Examinations are written without AI assistance. Undisclosed use is treated as an academic-integrity matter under the policy above.
Academic honesty
Academic Honesty plays a key role in our efforts to maintain a high standard of academic excellence and integrity. Students are advised that ALL acts of intellectual dishonesty are subject to disciplinary action by the University; serious infractions are dealt with in accordance with the Code of Academic Honesty (Policy S10: http://www.sfu.ca/policies/gazette/student.html). Students are strongly encouraged to read the policy and inform themselves of the definitions and consequences.
FHS adheres to SFU Academic Honesty and Student Conduct policies. Students in this course are responsible for knowing these policies, at http://www.sfu.ca/policies/Students/. A tutorial on plagiarism is at http://www.lib.sfu.ca/help/writing/plagiarism. If the instructor believes a student has committed an act of academic dishonesty, the matter will be reported to the SFU Registrar on the required form. In this course, a finding of cheating (whether plagiarism or another type) results in a grade of zero for that test or assignment.
Accessibility and accommodation
Students who require accommodation for a disability or an ongoing health condition should register with the SFU Centre for Accessible Learning (CAL; https://www.sfu.ca/students/accessible-learning.html) and provide their accommodation letter early in the term so that arrangements can be made in good time.
Changes to the syllabus
The instructor may make minor changes to the syllabus throughout the course. Changes will be announced in class and through Canvas. As a matter of fairness, grading policies, student-conduct and academic-honesty policies, and the timing of the examinations will not change once the syllabus has been circulated.
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