Course Outline:

Nature vs. Nurture in Sport, Exercise and Physical Activity

Course teacher: Dr. Sigal Ben-Zaken

sigalbz@wincol.ac.il

1-2 Introduction — what is genetics?
Basic terms in genetics: Inheritance, gene, chromosome, DNA.

3-4 How to study the genetic basis of specific traits?
Inherited and acquired traits, single gene traits vs. quantitative traits,
performance as multi-factorial trait

9-5 Mendelian heritability, pedigree, single gene traits

7-8 Quantitative heritability, twin studies, quantitative multi-factorial traits (athletic
performance, intelligence, motivation, behavior, etc.)

9-10 Heritability: how much is “nature” and how much is “nurture”?

11-12 Genetic polymorphism, Allelic Variation: association between genetic
polymorphism and performance, Performance' genes

13-14 Gene expression, gene-environment interaction, Epigenetics

B. Prerequisites or Co-requisites: none

C. Rationale/Objectives/Description

The role of nature vs. nurture in human performance in various fields like sports, arts, cognition, etc has

intrigued scientists for many years. Questions like 'are champions born or built?'; 'Is motivation inheritable or
acquired?'; 'Why do some people perform very well in specific areas while others do not?' and many others were

the focus of many studies. However, the large amount of knowledge that has accumulated in the field of

genetics shed new light on studies regarding human performance. Genes have been known to affect many traits
and phenotypes to some degree. Therefore, a better understanding of their role or of how to explore their role

provides a complete picture on the complex phenomena of human performance.

This course
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Objectives

The main goal of this course is to explore the possible role of genetics in human performance in various fields.
Though the main objective is to acquire knowledge in this particular area, the overall objective, is to explore
ways in which various scientific fields can be synergistically combined to answer questions regarding the
interplay of nature and nurture in human performance. This multidisciplinary approach will enable students to
combine genetic aspects in their research topics, that eventually will give them new and complete insights on
complex phenomena related to human performance. The formal objectives of the course are:

1. Acquire basic knowledge in genetic and performance

2. Demonstrate competence in presenting, discussing, and elaborating on topics related to nature vs,
nurture in human performance.

3. Offer possible methods to combine genetic aspects in their research field.

D. Required Texts, Readings, and/or other Resources

Articles distributed in class.

E. Topical Course Outline
* Basic terms in genetics: gene, chromosome, DNA.
* Basic Inheritance, Pedigree Analysis
* Quantitative Genetics
*  Heritability: how much is “nature” and how much is “nurture”?
* Varieties of gene-environment interplay
* Overview of Individual Differences & performance
*  Genetic polymorphism
* Allelic Variation: association between genetic polymorphism and performance
* Research methods in genetics and heritability
* @Gene expression

* Epigenetics

F. Teaching Strategies



Class sessions consist of teachers’ presentations. Students will be asked to present pedigree and/or heritability
assignment in class. The presentations in class will incorporate the use of a power-point computer software.

The majority of the classes will be divided into the following segments:
1. Introduction to course contents, requirements, policy, and philosophy.
2. Teaching the main concepts of genetic and performance

3. Students’ presentations

G. Expectations/Attendance

e Active participation in class

e Quality of the creative and critical elaborations

It is expected that students will be present in all classes, be active, and share knowledge with their peers in class.
Assignments produced with low quality, or of limited scope and comprehensiveness, and/or substantial absence
from class (25% of the classes and more), may lead to an “incomplete” or a low letter grade. However, it is
expected that students in advanced stages of their studies, as those in this class, will gain an A grade for their
effort and assignment quality.

. Grading/Evaluation

TBA
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