
IB Biology Course Outline

Name of the teacher who prepared the outline: Erika Roberts

Name of the course: Biology HL

Course description:

Biology HL is a two year course that focuses on the study of broad, biological concepts that
exist throughout the natural world.  Students in IB biology will develop a conceptual framework
for modern biology to help them gain an appreciation of science as a process. Essential to this
understanding is the following: a grasp of science as a process rather than an accumulation of
facts; personal experience in scientific inquiry; recognition of unifying themes that integrate the
major topics of biology; and an application of biological and critical thinking to environmental
and social concerns. There are four basic biological concepts that run throughout the course:
structure and function, universality versus diversity, equilibrium within systems, and evolution.

Biology HL will be offered during the 11th and 12th grade years with students taking External
Assessment at the end of the 12th grade year.  Preparation of the EA will involve covering
content in the required topics of Cell Biology, Molecular Biology, Genetics, Ecology, Evolution
and Biodiversity, Human Physiology, Nucleic Acids, Metabolism, cell respiration, and
photosynthesis, Plant Biology, Genetics and Evolution, and Animal Physiology.  Students will
also complete an additional unit of study choosing from Neurobiology and behavior,
Biotechnology and bioinformatics, Ecology and conservation, or Human Physiology.

The objectives of this course include the international context of scientific knowledge;
interpersonal skills developed through written and verbal communication; and manipulative skills
developed primarily through laboratory activities.  The international context of scientific
knowledge is of the utmost importance in today’s civilization.  Students will be challenged to
think of science and the accompanying technology on a global, international level.  Students will
be asked to evaluate ecological, environmental, and political issues in a global context as they
relate to the topics covered.

In the class, students will receive lectures, guided lab activities, self directed lab activities, and
opportunities for research.  The IB Program requires Biology students to design and implement
research questions of their own choosing.  Guided labs will reinforce concepts while
self-directed labs will be included to satisfy IB guidelines for design, data collection/processing,
as well as conclusion/evaluation.  Students will also utilize a variety of web-based resources
produced by the international scientific community.

In order to be successful in Biology HL, students need to have successfully completed a
semester of Honors Anatomy and Physiology.  Students also need well-developed time
management skills and a strong background in mathematics to achieve success in this course.
Students will take the EA during their 12th grade year.  In preparation for this assessment,



students will cover all essential coursework with practice EA questions being used throughout
the course.  Students will complete an independent research project (experiment design and
execution plus written communication) to satisfy the Internal Assessment component of the
course.

Assessment in this course will follow the prescribed IB External and Internal Assessment
models.  Students will also complete formative assessment in the style of IB papers.  Classroom
hours will consist of the use of lecture, laboratory investigations, cooperative research and
presentation, individual inquiry, quizzes, tests, and the Group 4 Project.

Topics

Time allocations for each topic are based on the recommendations from the IB Biology guide.
Anticipated labs are included and based on recommendations in the IB Diploma guide for
Biology.

Topic Covered Hours allotted Anticipated Lab Activities

1) Cell Biology
(ultrastructure of cells, cell
membrane, membrane
transport, origin of cells, and
cell division)

15 Microscopy Lab, onion root
tip mitosis lab

2) Molecular Biology
(molecules to metabolism,
properties of water,
carbohydrates and lipids,
proteins, enzymes, structure
of DNA and RNA, DNA
replication, transcription, and
translation, cell respiration,
photosynthesis)

21 Catalase Lab, Properties of
Water Lab

3) Genetics (genes,
chromosomes, meiosis,
inheritance, genetic
modification and
biotechnology)

15 Karyotype Activity, DNA
Extraction Lab

4) Ecology (Species,
communities, and
ecosystems, energy flow,
carbon cycling, and climate
change)

12 Population Ecology Lab5)



5) Evolution and
Biodiversity (Evidence for
evolution, Natural selection,
Classification of biodiversity,
Cladistics)

12 Peppered Moth Activity,
Edible Cladistics Activity

6) Human Physiology
(Digestion and absorption,
the Blood System, Defence
against infectious disease,
Gas exchange, Neurons and
synapses, Hormones,
homeostasis, and
reproduction

20 Sheep Heart Dissection,
Homeostasis Exercise Lab

7) Nucleic Acids (DNA
structure and replication,
Transcription and gene
expression, Translation)

9 Transcription and Translation
Simulation

8) Metabolism, cell
respiration, and
photosynthesis
(Metabolism, Cell respiration,
and Photosynthesis)

14 Cell Respiration Lab

9) Plant Biology (Transport
in the xylem of plants,
Transport in the phloem of
plants, Growth in plants,
Reproduction in plants)

13 Stomata Lab, Virtual
Transpiration Lab (potometer)

10) Genetics and Evolution
(Meiosis, Inheritance, Gene
pools and speciation)

8 Meiosis Activity,
Hardy-Weinberg Simulation

11) Animal Physiology
(Antibody production and
vaccination, Movement, The
kidney and osmoregulation,
Sexual reproduction)

16 Research Activities on
current clinical and medical
applications

12) Optional Curriculum --
usually Ecology and
Conservation (Species and
communities, Communities
and ecosystems, Impacts of
humans on ecosystems,
Conservation of biodiversity)

25 Climate Change Discussion
Board, Ecosystem Activity



Total Hours -- 180

Lab Hours -- 60

Individual investigation (IA
- Internal Assessment) -- 10

Group 4 Project -- 10

Assessment

Non IB Assessment

Throughout the course, student work will be assessed based on a variety of assessment types
as follows:

PERCENT OF WEIGHTED SCORES

Classwork 15%

Tests 35%

Quizzes 15%

Labs/Design labs/projects 25%

One Pagers 10%

IB Assessment

Internal Assessment -- All students will participate in laboratory work throughout the course.
Students will complete an IA of their design that will be evaluated by the instructor and possibly
submitted to IB evaluators.

Internal assessment is an integral component of IB Biology, contributing 20% of the final
assessment in the course.  It is recommended that at least 10 hours be dedicated to the
completion of the IA.

Lab work will be assessed on five criteria:

Personal Engagement (2 marks)

Exploration (6 marks)

Analysis (6 marks)

Evaluation (6 marks)

Communication (4 marks)



These skills will be formally assessed multiple times throughout the course.  Each skill will be
emphasized at different times during the course.  All skills will be incorporated in the completion
of the IA.

Students will complete a Practical Scheme of Work (PSOW) which will be used to collect and
summarize his or her internal assessment.  This assessment is done by the teacher.  However,
the official IA will be submitted by the student and evaluated by an IB moderator.

External Assessment

Paper 1 (20%) – 40 multiple choice questions on every topic EXCEPT the additional HL topic.
No calculators allowed.  This paper lasts 1 hour.

Paper 2 (36%) – Section A consists of Data – Based Questions (DBQs) with multiple parts,
sometimes short answer or statement answer questions.  Section B consists of 2 Extended
Response questions (you choose 2 out of 3).  Each of these questions has multiple parts.
Calculators are allowed.  These questions can be on every topic EXCEPT the additional HL
topic.  This paper lasts 2 hours and 15 minutes.

Paper 3 (24%) – Section A consists of DBQs and lab – based questions based on required IB
lab skills.  Section B consists of DBQs and short answer questions based ONLY on the
additional HL curriculum.  This paper lasts 1 hour and 15 minutes.

Group 4 Project

The Group 4 Project is a cooperative activity in which each IB Biology student must participate.
The emphasis in this project is the collaborative effort and experience rather than the results of
the experiment.  The emphasis for this project is on the process rather than the product of the
investigation.  Students will work in groups of 3 or 4 to complete an originally – designed
experiment, document the experiment process, and complete a formal lab report.

Teachers in the Group 4 subjects will structure time for students to meet and collaborate on the
Group 4 Project.  Students will be responsible for topic selection, experimental design,
interpersonal skills reflection, project completion, and analysis and conclusion.  At the
completion of the project, groups will come together and consolidate their findings to come to an
overall project conclusion.  During the Group 4 Project, students will be assessed formally for
the IB Internal Assessment skills.  The Group 4 Project takes approximately 10 hours to
complete.

IB Learner Profile and IB Biology

Inquirers – IB Biology students question how scientists arrived at biological theories in the
curriculum and how reliable data is, especially in their IA research.



Knowledgeable – IB Biology students attempt to understand the scope of knowledge present in
the biological world.

Thinkers – IB Biology students examine the thinking that leads to the development of scientific
theory (Nature of Science).

Communicators – IB Biology students will communicate their biological understanding through
written reports (IA and unit assessments) and oral reports (class discussions).

Principled – IB Biology students take responsibility for their actions and conduct their research
in an ethical manner.

Open Minded – IB Biology students are encouraged to look beyond the face value of topics
they encounter.  They are encouraged to abide by the principle of trust, but verify.

Risk Takers – IB Biology students explore the deeper levels of curriculum topics and discuss
their findings in a respectful manner.

Balanced – IB Biology students recognize the importance of balancing academic pursuits with
extracurricular activities.

Caring – IB Biology students conduct their research in a thoughtful manner and show empathy
to living organisms.

Interdisciplinary Components

Our students in correlation with other faculty members should be able to become more aware of
the intertwining of all subjects as well as the interdependence of all subjects to all cultures.  The
Theory of Knowledge (TOK) curriculum will be incorporated when appropriate.  Sample TOK
Topics include: TOK in Science, Inductive Reasoning in Science, Deductive Reasoning in
Science, Scientific Method Today, Scientific Thinking and the Scientific Method.  Students will
also have opportunities to incorporate elements of CAS (Creativity, Activity, and Service) into
their study of Biology.  They can create review activities for younger students or engage in
tutoring.

Resources

Textbook: Pearson Baccalaureate Higher Level Biology (2nd edition)

Technology Supplements: We are a 1 to 1 district.  Students have district-issued Chromebooks
which they can use to complete assignments, review material, and complete research.

Each classroom is equipped with a Viewboard for displaying presentations and videos.

Assignments, presentations, and materials are posted regularly on Google Classroom.
Students are expected to interact with Google Classroom on a daily, if not more frequent, basis.



The lab space is suitable to run the required experiments and is equipped with:

1) Light microscopes and materials to prepare slides

2) Large collection of prepared slides

3) Light microscope with HDMI adaptor

4) Large assortment of glassware, test tube racks, dissection materials

5) Fume hood

6) Triple beam and electronic balances

7) Vernier LabQuest probes (pH, temperature, and heart rate)

8) BioClave autoclave for microbiology experiments


