
  

 

Diploma Programme subject outline —Group 4: sciences 

 

School name 
Basic Academy of International Studies  

School code 
50613 

Name of the DP subject 

(indicate language) 

DP Biology 

Level 

(indicate with X) 

 

Higher 
 

Standard completed in two years 
X 

Standard completed in one year * 
  

 
Name of the teacher who 
completed this outline 

Forrest Campbell Date of IB training 2/28 – 3/1/2016 

Date when outline was 
completed 

3/1/2016 Name of workshop 

(indicate name of subject and workshop category) 
Category 1: Biology 
Houston, TX 

* All Diploma Programme courses are designed as two-year learning experiences. However, up to two standard level subjects, excluding languages ab initio and pilot subjects, can be completed in 
one year, according to conditions established in the Handbook of procedures for the Diploma Programme. 

 
1. Course outline 

 

– Use the following table to organize the topics to be taught in the course. If you need to include topics that cover other requirements you have to teach (for 
example, national syllabus), make sure that you do so in an integrated way, but also differentiate them using italics. Add as many rows as you need. 

 
– This document should not be a day-by-day accounting of each unit. It is an outline showing how you will distribute the topics and the time to ensure that 

students are prepared to comply with the requirements of the subject. 

 

– This outline should show how you will develop the teaching of the subject. It should reflect the individual nature of the course in your classroom and should 
not just be a “copy and paste” from the subject guide. 

 
– If you will teach both higher and standard level, make sure that this is clearly identified in your outline. 



  

 Topic/unit 

(as identified in the IB subject 
guide) 

State the topics/units in the order you are 
planning to teach them. 

Contents Allocated time Assessment 
instruments to be 

used 

Resources 

List the main resources to be 
used, including information 

technology if applicable. 
 

One class is 80 minutes. 

 

In one week 
there are 

2.5 classes. 

 

Year 1 
Topic 2 – Molecular biology 
 

Metabolism, Water, 
Macromolucules, 
Enzymes, Respiration & 
Photosynthesis 

6 Weeks  

Assessments at the end 
of Each Unit. 
•Lab Practicals, where 
apporpriate. 
•Oral Reports at the end 
of most labs. 
•Lab Reports which 
adhere to common 
science practices.  
• Excel tables and 
graphs which illustrate 
collected data. 

•TBD Class Text 
•Vernier Data Probes 
•DNA Gel Electorphoresis  
Chambers. 
•Computers for data 
analysis and research. Topic 7 – Nucleic acids (HL) 

 
DNA Structure & 
Replication, 
Transcription & 
Translation 

6 Weeks 

Topic 8 – Metabolism, cell 
respiration & photosynthesis (HL) 
 

Metabolism, Respiration 
& Photosynthesis 

4 Weeks 

Topic 1 – Cell biology 
 

Introduction, 
Membrane 
Structure/Function, 
Origin of Cells & Cell 
Division. 

4 Weeks 



  

Topic 3 – Genetics 
 

Genes, Chromosomes, 
Meiosis, Inhertiance & 
Biotechnology 

4 Weeks 

Topic 10 – Genetics & Evolution 
(HL) 
 

Gene Pools & Speciation 

5 Weeks 
 

 Topic 5 – Evolution and 
biodiversity 
 

Evidence, Natural 
Selection, Classification 
& Cladistics 6 Weeks 

  

Year 2 Topic 4 – Ecology 
 

Species, Communities & 
Ecosystems, Energy 
Flow, Carbon Cycling & 
Climate Change 

6 Weeks 

Assessments at the end 
of Each Unit. 
•Lab Practicals, where 
apporpriate. 
•Oral Reports at the end 
of most labs. 
•Lab Reports which 
adhere to common 
science practices.  
• Excel tables and 
graphs which illustrate 
collected data. 

•TBD Class Text 
•Vernier Data Probes 
•DNA Gel Electorphoresis  
Chambers. 
•Computers for data 
analysis and research. Topic 9 – Plant Biology (HL) 

 
Transport in 
Xylem/Phloem, Growth 
& Reproduction  4 Weeks 

Topic 6 – Human physiology 
 

Digestion, Blood, 
Immunity, Gas 
Exchange, Hormones & 
Homeostsis, Neurons 

8 Weeks 



  

Topic 11 – Animal physiology (HL) 
 

Antibodies & 
Vaccination, Sexual 
Reproduction, Muscle 
Movements & 
Osmoregulation 

8 Weeks 

 Option D – Human Physiology Expanded Digestion, 
Nutrition, Liver (HL), 
Heart, Transport of 
Gasses (HL), Signaling & 
Metabolism (HL) 5 Weeks 

  

 
 

2. The group 4 project 

 
As the IB guides say, “The group 4 project is a collaborative activity where students from different group 4 subjects work together on a scientific or technological 
topic, allowing for concepts and perceptions from across the disciplines to be shared in line with aim 10—that is, to ‘encourage an understanding of the 
relationships between scientific disciplines and the overarching nature of the scientific method.’” Describe how you will organize this activity. Indicate the timeline 
and subjects involved, if applicable. 

 

I will coordinate with the other DP science teachers to decipher how we will divide supervision of the student groups.  Students will begin the planning 
stage in the last quarter of year one. Students will be surveyed in an effort to place them in the scientific subject they would most be interested in 
researching a topic. As students begin planning for this project at the end of year one, they will already have experience in applying the scientific 
method to a wide array of topics, which will be helpful in keeping « Aim 10 » in focus as they complete this project. 
 

3. IB practical work and the internal assessment requirement to be completed during the course 

 
As you know, students should undergo practical work related to the syllabus.  
 

• Physics, chemistry and biology: 40 hours (at standard level) or 60 hours (at higher level) 

• Computer science: 40 hours (at standard level) or 40 hours (at higher level) 



  

• Design technology: 60 hours (at standard level) or 96 hours (at higher level) 

• Sport, exercise and health science: 40 hours (at standard level) or 60 hours (at higher level) 

 
Use the table below to indicate the name of the experiment you would propose for the different topics in the syllabus. 

An example is given. Add as many rows as necessary. 

 

Name of the topic Experiment Any ICT used? 

Remember you must use all five within your programme. 

Acids and bases Titration Yes 

Cell Biology 1. Calculation of magnification 
 

Yes 

Membrane Transport 2. Estimation of osmolarity 
 

Yes 

Enzymes 3. Factor affecting enzyme activity 
 

Yes 

Photosynthesis 4. Separation of photosynthetic pigments 
 

Yes 

Species, Communities & Ecosystems 5. Setting up sealed mesocosms to try to 
establish sustainability 
 

Yes 

Gas Exchange 6. Monitoring of ventilation in humans at rest and 
after mild and vigorous exercise 
 

Yes 

Transport in Xylem of Plants 7. Measurement of transpiration rates using 
potometers 
 

Yes 

Genetics/Biotechnology DNA Gel Electrophoresis Lab Yes 

Molecular Biology pGlo Genetic Engineering Lab Yes 

Human Physiology Physiology of the Ciruculatory System Lab Yes 



  

Evolution Evolution of Brine Shrimp Lab Yes 

Plants Transpiration Lab Yes 

 
4. Laboratory facilities 

 
Describe the laboratory and indicate whether it is presently equipped to facilitate the practical work that you have indicated in the chart above. If it is not, indicate 
the timeline to achieve this objective and describe the safety measures that are applicable. 
 

The DP Biology course will take place in one of the largest classrooms on campus, which also doubles as a science lab.  All necessary lab components 
are present (shower/fume hood/several sinks) which will allow the students to complete the persribed labs in a safe and spacious environment. 

 

5. Other resources 

 
Indicate what other resources the school has to support the implementation of the subject and what plans there are to improve them, if needed. 

 

The school has a variety of computer labs and a larger science supply room located in the school’s main building. When additional supplies are needed 
for upcoming labs/activities, the science department budget will help support the DP Biology course. 

 
 

6. Links to TOK 

 
You are expected to explore links between the topics of your subject and TOK. As an example of how you would do this, choose one topic from your course 
outline that would allow your students to make links with TOK. Describe how you would plan the lesson. 

 

Topic Link with TOK (including description of lesson plan) 



  

Topic 3 - Genetics How has scientific knowledge changed over time ?  How can scientific findings be understood as knowledge ? 
 
Having spent much of the year studying scientific theory & learning how pioneers in the various branches of biology 
arrived at their conclusions, students will now be ready to complete the « Growth of Scientific Knowledge » exercise. 
This task requires students to get into groups and interpret five different graphs which represent five different 
interpretations of the rate at which humans have acquired scientific knowledge.  The interpretations vary widely and 
will no doubt spark a meaningful discussions in each group.  This lesson is strategically placed within the Genetics unit as 
there is no other branch of biology in which our knowledge has dramatically changed in the last 50 years than genetics. 

 
7. Approaches to learning 

 
Every IB course should contribute to the development of students’ approaches to learning skills. As an example of how you would do this, choose one topic from 
your outline that would allow your students to specifically develop one or more of these skill categories (thinking, communication, social, self-management or 
research). 
 

Topic Contribution to the development of students’ approaches to learning skills (including one or more skill category) 

Topic 11 – Animal 
Physiology 

Research ; Communication 
Students will research and share out information they find out about the history of vaccinations & their effects on society.  
Not only will this task sharpen their research skills, but it will also require that the communicate their findings. 

 

 
8. International mindedness 

 
Every IB course should contribute to the development of international-mindedness in students. As an example of how you would do this, choose one topic from 
your outline that would allow your students to analyse it from different cultural perspectives. Briefly explain the reason for your choice and what resources you will 
use to achieve this goal. 

 

Topic Contribution to the development of international mindedness (including resources you will use) 



  

Topic 4 - Ecology Climate change will take center stage during this unit and students will be asked to research other nations’ approaches 
to ecological issues. Students will be required to research and consider these approaches. No single issue in biology will 
play a role as significant as this one in their futures, which is why I selected this topic. 

 

9. Development of the IB learner profile 

 
Through the course it is also expected that students will develop the attributes of the IB learner profile. As an example of how you would do this, choose one 
topic from your course outline and explain how the contents and related skills would pursue the development of any attribute(s) of the IB learner profile that you 
will identify. 

 

Topic Contribution to the development of the attribute(s) of the IB learner profile 

Topic 4 - Ecology Learner Profile attribute : Reflective 
Exploring issues related to climate change &  failing ecosystems often lead to more questions than answers.  Students 
will be expected to be « Thinkers » while carefully considering these issues and also to « Reflect » on proposed 
solutions and their implications. 

 


