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TEACHING PLAN
1. IDENTIFICATION

Course: Advanced Research Methods in Biodynamics of Human Performance
Code: DEF410068

Number of Credits: 02 Theoretical Credits

Workload: 30 hours class

Level: Masters and PhD in Physical Education

2. SYLLABUS

Historical aspects of strength training methodology; strength training program design; the neuromuscular
system; neural control of muscle force; muscle force properties; training principles and loading parameters;
designing a resistance training program; programming for muscle hypertrophy; programming for maximal
strength; effects of aging on muscle strength/power; resistance training for injury prevention

3. OBJECTIVES

o Physiology of the Neuromuscular System: Understand the physiological processes underlying the

neuromuscular system and its role in muscle strength and power.

e Biomechanics of Muscle Strength and Power: Explore the mechanical aspects of muscle function,
focusing on how biomechanics influence strength and power output.

Neuromuscular Adaptations to Resistance Training: Study the adaptations that occur in the
neuromuscular system as a result of resistance training.

Scientific Basis for Prescribing Resistance Training Exercise: Gain fundamental knowledge of
the science behind resistance training to inform evidence-based exercise prescription for health,
performance, and injury prevention.

Programming for Specific Training Goals: Develop practical skills in designing resistance training
programs tailored for specific goals, such as muscle hypertrophy and maximal strength, through in-
class whiteboard program design sessions.

4. CONTENT
Please verify in item 7. SCHEDULE”

5. TEACHING STRATEGIES

This class incorporates a combination of lectures, in-class group work to demonstrate learning objectives,
and a group assignment. Each lecture will be defined by 3-5 learning objectives with a 45-minute lecture
component and followed group discussion. There will be two lectures per class.

6. ASSESSMENT

Class Participation 20%

In Class Program Design Sessions 15% each x 2 =30%
Final Group Presentation = 50%
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7. SCHEDULE OF CLASSES

Date & Topics Reading Exams/Assignments
Time
Opening Review of the reading material Check the list below  Presence and
Class: under “Readings” Participation
14/10
9-12 am
Class #1 e Strength/Power for sport Bird 2005, Hunter, Design a program
19/10 eEffects of Aging on Muscle 2016; McKinnon,
9-12 am Strength/Power 2016; Bechshgoft,
eResistance Training for Injury 2017; Miiller, 2021
Prevention Lauersen, 2018,
Jordan, 2023
Class #2 e The Neuromuscular System Aagaard, 2003;
21/10 eNeural Control of Muscle Force Strength/Power in
9-12 am Sport Chapter 4 &5
Class #3 Muscle Force Factors: Herzog, 2009
22/10 eForce-Velocity Relationship
9-12 am ePower-Velocity Relationship
Class #4 eHigh Performance Sport Analysis: the
23/10 * Jim Hay Method (Dr. Walter Herzog)
8-12 am eIntegrative Analysis of Exercise
XIV SNA Using Wireless and Wearable Sensors
(Delsys)
Class #5 e Training Principles and Loading Schmidtbleicher,
29/10 Parameters 1980;
9-12 am eDesigning a Resistance Training Strength&Power in
Program Sport Chapter 25
Schoenfeld, 2021;
Jukic, 2021
Class #6 eProgramming for Muscle Hypertrophy Peterson, 2005; Program Design
29/10 and for Muscle Strength Suchomel, 2016; Session
14-17 am eIn-Class Whiteboard Program Design ~ Wilk, 2021
Session Aagaard, 2002;
Cormie, 2011 (2);
Lopez, 2021
Class #7 eGroup Presentations **
30/10
9-12 am

* Class at R. Alm. Alvim, 528 - Centro, Florianopolis - SC, 88015-380 — Workshops XIV Neuromechanics

Applied Symposium.
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** Group Presentations

Students will work as a group (n=3 to 5 students/group) and design a resistance training program to address
a case study scenario provided in class. All students are expected to contribute to the background research,
design and delivery of the resistance training program. However, a single grade will be given to the group.
Students will prepare one resistance training program for their case study. Students will give a 10-minute
presentation, supported by six slides. Please use Microsoft Power Point and bring a laptop or a USB drive.
The five slides will address: (Slide 1) background information for the case study (references required);
(Slide 2) needs analysis for the exerciser; (Slide 3) present a single resistance training session — this should
fit on one power point slide; (Slide 4-5) demonstrate two exercises from the program explaining proper
technique and target muscle groups. Students are required to provide videos of their key resistance training
exercises as a part of their presentation along with an explanation of proper technique, cues to teach the
movement and common mistakes. Students should consider how their program may be modified to
increase inclusion and accessibility for vulnerable populations (e.g., aging, visually impaired, physical or
neurological impairments). (Slide 6) Students must provide at least three peer reviewed scientific
references to justify their approach that will be included at the very end of their presentation on a single
Power Point slide.
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