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2. LEARNING OUTCOMES

Learning Outcomes

Upon successful completion of the course, students are expected to:
Specify the position of physical and biological science within the map of contemporary knowledge.

Understand significant aspects of the biological subject matter and reproduce foundational knowledge necessary for future
teaching of the science of biology.

Be familiar with student misconceptions in basic concepts of biology.

Reason in order to answer biological questions.

Compare and evaluate explanations of physical phenomena in common discourse with explanations in Physics.
Compare explanations of phenomena provided by Physics with explanations provided by Biology.

Compose explanations consistent with the practices of Physics in the areas of Geometric Optics, Heat, Mechanics, the
Structure of Matter, and Changes of State.

Compose explanations consistent with the Theory of Evolution in the realm of life phenomena.
Calculate the proper dimensions for models that represent entities of the microcosm.

Recognize alternative/intuitive ways of thinking about natural phenomena in their own thinking and in the thinking of their
fellow students.

Describe similarities and differences between the science of physics and the science of biology

General Competences

Autonomous work

Teamwork

Respect for diversity and multiculturalism
Respect for natural environment

Critical and self-critical thinking

Argumentation, Reflection

3. CONTENT

Ontology of the sciences and map of scientific knowledge.

The chemistry of life.

On the nature of scientific explanations.

Definition of biological evolution and student misconceptions.

Structure and function of large biological molecules: Carbohydrates, Lipids, Nucleic acids, Proteins.

What is life: Functional definition and student misconceptions.

Basic biological processes: Nutrition, Growth, Movement, Response to stimuli, Excretion and Reproduction.




Photosynthesis, Respiration and student misconceptions.

What is life: Structural definition and student misconceptions.

Tour of the cell: cell size, prokaryotic and eukaryotic cells, cell organelles.

Viruses. Resistance of microbes to antibiotics.

Neo-Darwinian theory of evolution.

Explanations in Physics and Explanations in Everyday life.

Differences in argumentation in Physics and in Everyday life.

Scales. Calculations of dimensions of physical entities in models while maintaining proportions.
Geometric Optics. The ray model. Prediction of shadows. Plane mirrors. The role of the lens in the eye.
Thermal phenomena. Distinction between heat and temperature.

Heat transfer by conduction, radiation, convection, evaporation/condensation. The microscopic model for heat and
temperature. Heat capacity. Greenhouse effect.

Structure of Matter. Particulate structure of matter. Distinction between atoms-molecules. Distinction between physical-
chemical processes.

Evaporation/Condensation with emphasis on water. Connection with heat flow.

Mechanics. Kinematics.

4. TEACHING AND LEARNING METHODS - ASSESSMENT

TEACHING MODE | In person
Teaching and learning: e-class/ youtue/ phet/ WISE Berkeley/ pbworks/ google forms/
USE OF ICT | MsTeams (possible)
Communication: Webmail / eClass
COMPULSORY ATTENDANCE | NO | MAXIMUM NUMBER OF ABSENCES:
Activity Semester Workload
(hours)
Lectures 26
Tutorial 26
TEACHING ORGANIZATION Literature study & analysis 45
Essay writing 20
Study 32
Examination 2
Course total 151
Type Format Weighting
Final written exam Multiple Choice Questions 75%
Open-Ended Questions
Intermediate written Multiple Choice Questions 25%
EVALUATION examination (mid-term) Short Answer Questions
Open-Ended Questions

Description of other evaluation method / Evaluation criteria:

Students receive individual bonus points by creating videos of experiments they have

conducted, building a pinhole camera, and writing a short fairy tale on a topic from the

course. They also submit 2 or 3 assignments.
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