
LOCALLY DEVELOPED COURSE OUTLINE

Submitted By:

Submitted On:

The Calgary School Division

Feb. 23, 2016

Biology (IB)25-3

© The Calgary School Division      All Rights Reserved Page 1 of 23



Course Basic Information

End  DateStart DateHoursOutline  Number Development Type Proposal  Type Grades

75.00 09/01/2016 Developed25-3 08/31/2023 Reauthorization G10 G11 G12

Course Description

The Biology IB provides an introduction to the range and depth of study of the IB Biology 

curriculum.

Course Prerequisites

Science 10, Math 10C, approval of the IB coordinator
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Sequence Introduction (formerly: Philosophy)

This locally developed course, provides additional opportunities for students to develop 

and refine the learner competencies outlined in the Alberta Education’s Inspiring Education 

 The Biology International Baccalaureate (IB) locally developed course advances learning 

outcomes beyond those found in Science 10 and extends content found in Biology 20. The 

purpose of this course is to provide an opportunity for students to acquire, develop, and 

advance their techniques in scientific investigation and scientific processes. 

 Biology IB is a rigorous course for students to develop a deeper understanding of the 

principles of Biology. Students will enhance their critical thinking and reflective skills 

through student-centered inquiry and investigations. Students will develop and advance 

their independent learning skills and research methods while connecting the relevance of 

the discipline to society and the global community. Students will articulate their 

understandings using technical language to develop their scientific literacy. 

 The course fosters a global perspective in which students are encouraged to consider 

potential societal implications of Biology. This is promoted through shared and 

collaborative academic experiences. 
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Student Need (formerly: Rationale)

The Biology IB provides an introduction to the range and depth of study of the IB Biology 

curriculum. This course supports and extends the Science 10 Biology unit and provides the 

foundation for the IB Biology courses which follow. This includes significant extension of 

laboratory content to enable students to enhance skills which will form the basis of 

student-designed laboratories in higher level IB courses. Upon completion, students have 

met the outcomes for Biology 20 and Biology 30 as well as outcomes for IB Biology, 

standard level. Biology IB extends the topics covered in the Alberta curriculum. 

 By extending the topics covered in the Alberta curriculum, Biology IB enables students to 

enhance skills of scientific analysis and presentation of information, evaluation and 

construction of arguments, and the ability to solve problems creatively. The IB 

Organization recognizes this course enables students to grow in their understanding of the 

natural world through Biology and their ability to change the world. It nurtures their ability 

to be creative and innovative and apply their insights to present and emerging demands in 

society. In Alberta’s growing need for technical expertise, students enrolled in Biology IB 

will be exposed to and have opportunity to engage with content that supports these 

technical fields. 

 In keeping with the values defined within Alberta Education’s Ministerial Order on 

Student Learning, the intent of this course is to respond to the needs of the Learner to 

reach their individual learning potential to become “Engaged Thinkers and Ethical Citizens 

with an Entrepreneurial Spirit, who contribute to a strong and prosperous economy and 

society.” 
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Scope and Sequence (formerly: Learner Outcomes)

The IB programme, through its programme guide , details the aims of the study of Biology: 

 In studies of science, students should become aware of how scientists work and 

communicate with each other. While the “scientific method” may take on a wide variety of 

forms, it will generally involve the formation, testing and modification of hypotheses through 

observation and measurement, under the controlled conditions of an experiment. It is this 

approach, along with the falsifiability of scientific hypotheses that distinguishes the 

experimental sciences from other disciplines. 

 It is in this context that IB Biology should aim to: 

  provide opportunities for scientific study and creativity within a global context which 

will stimulate and challenge students 

  provide a body of knowledge, methods and techniques which characterize science and 

technology 

  enable students to apply and use a body of knowledge, methods and techniques which 

characterize science and technology 

  develop an ability to analyze, evaluate and synthesize scientific information 

  engender an awareness of the need for, and the value of, effective collaboration and 

communication during scientific activities 

  develop experimental and investigative scientific skills 

  develop and apply the students’ information technology skills in the study of science 

  raise awareness of the moral, ethical, social, economic and environmental implications 

of using science and technology 

© The Calgary School Division      All Rights Reserved Page 5 of 23



  develop an appreciation of the possibilities and limitations associated with science and 

scientists 

  encourage an understanding of the relationships between scientific disciplines and the 

overarching nature of the scientific method 

 Laboratory Component 

 Students have regular opportunity to complete laboratory work within Biology 20. The 

Biology IB course will provide laboratory work which requires a greater degree of 

accuracy, precision which aligns with the expectations of IB programming. 

 Students will think analytically, reducing problems to identifiable, answerable questions as 

well as designing and carrying out experiments that answer questions. They will manipulate 

data acquired during an experiment and make conclusions, evaluate the quality and validity 

of such conclusions, and propose further questions for study. Students should be able to 

communicate accurately and meaningfully about observations and conclusions. 

 Recommended labs in the 25 curriculum: 

 The labs presented below are recommended to extend laboratory content beyond 

Science 10 levels which will enable students to enhance skills to form the basis of 

student-designed laboratories in higher level IB courses. 

 1 | Determination of the Impact of Human Error in Biological Research 

 2 | Effect of Salt Concentration on Leaf Length 

 3 | Application of Chi Square to Biological Research 
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 4 | Application of Scientific Drawing to Biological Research 

 5 | Application of Optical Measurement to Biological Research 

 6 | Estimation of Diameter Through Wet-Mount Slides 

 7 | Preparation and Analysis of Plant and Animal Cell Wet-Mount Slides 

 8 | Demonstration: Effect of Cell Diameter on Surface Area to Volume Ratio 

 9 | Active Transport in Yeast Cells 

 10 | The Effect of Temperature on Diffusion Rate of Hydrochloric Acid 

 11 | Time Duration Assessment of Mitosis and Interphase of allium Root Tips 

 12 | Determination of Nutrients in a Cheeto®. 

 The following learner outcomes and assessment standards are from the International 

Baccalaureate (IB) Biology curriculum. IB has acknowledged that the learning outcomes 

from the IB Biology course have been written in the LDC to reflect the competencies in 

support of Alberta Education's Inspiring Education. The following statement is included to 

ensure that the IB copyright is honoured in this document. 

 (c) (International Baccalaureate). All rights reserved. This material may not be reproduced 

in whole or in part without written permission from International Baccalaureate 

Organization. 
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Guiding Questions (formerly: General Outcomes)

1   Apply the SI system of measurement in the study and analysis of data. 

Students will develop literacy of statistical analysis for application to 

laboratory explorations in Biology. (Statistical Analysis and Measurement 

in Science).

2   Explore the nature of scientific theories and the accumulation of 

evidence which allows a hypothesis to become theory; apply advances of 

technology to understandings of the cell and advances in the discipline; 

enhance understanding of key concepts within Cell Theory. (Cells).

3   Extend knowledge to the concepts of chemical elements and water, 

DNA, enzymes, cellular respiration, and photosynthesis through 

application of analytical, experimental, and investigative scientific skills. 

(The Chemistry of Life).
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Learning Outcomes (formerly: Specific Outcomes)

25-3  1   Apply the SI system of measurement in the study and 

analysis of data. Students will develop literacy of statistical 

analysis for application to laboratory explorations in 

Biology. (Statistical Analysis and Measurement in 

Science).

X            1.1   Explore through laboratory exploration and 

measurement the ability to recognize that measurements are 

estimates of real values which cannot be known

X            1.2   Conclude through laboratory exploration and 

measurement the ability to describe how measurement relates to 

sources of variation

X            1.3   Conclude through laboratory exploration and 

measurement the understanding that variation is unavoidable, but 

can be quantified and the effects of variation can be described

X            1.4   Apply statistical analysis to sets of data, through 

laboratory exploration and measurements, including average 

value and standard deviation, and range

X            1.5   Evaluate how averaging minimizes variation through 

application of statistical analysis of sets of data, through 

laboratory exploration and measurements

X            1.6   Evaluate the value of calculating standard deviation 

through application of statistical analysis of sets of data, through 

laboratory exploration and measurements

X            1.7   Apply understanding of variation to laboratory 

exploration and measurements to: identify sources of error, 

classify sources of error as random or systematic, and describe 

the impact of each source of error on experimental results

X            1.8   Apply understanding of variation to laboratory 

exploration and measurements by describing methods of 

minimizing sources of error, and describe methods of evaluating 

the magnitude and acceptability of variation in data
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25-3  2   Explore the nature of scientific theories and the 

accumulation of evidence which allows a hypothesis to 

become theory; apply advances of technology to 

understandings of the cell and advances in the discipline; 

enhance understanding of key concepts within Cell Theory. 

(Cells).

X            2.1   Examine historical development and evidence of cell 

theory through Biologists: Robert Hooke, Anton van 

Leeuwenhoek, Matthias Scheiden, Theodor Schwann, Rudolph 

Virchow, Jansen, Purkinje. (Cell theory).

X            2.2   Formulate understanding of cell theory including analysis 

of organelles. Include the following: living organisms are 

composed of cells, cells are the smallest unit of life, and cells 

come from pre-existing cells. (Cell theory).

X            2.3   Compare and evaluate the relative sizes of molecules, 

cell membrane thickness, viruses, bacteria, organelles and cells 

using appropriate SI units. (Cell theory).

X            2.4   Investigate and explain the importance of the surface 

area to volume ratio as a factor limiting cell size. Include the 

concept of the rate of heat production/waste production/resource 

consumption of a cell is a function of its volume, whereas the rate 

of exchange of materials and energy (heat) is a function of surface 

area. (Cell theory).

X            2.5   Investigate, identify organelles, and construct diagram of 

generalized prokaryotic cell as seen in electron 

photomicrographs. Include cell wall, plasma membrane, 

cytoplasm, pili, flagella, ribosomes and nucleoid. (Prokaryotic 

cell structure).

X            2.6   Construct organelle functions for generalized prokaryotic 

cells including: ribosome, mesosome, slime capsule, cell wall, 

flagellum, cell surface area, plasmid and nucleoid. (Prokaryotic 

cell structure).

X            2.7   Apply sedimentation units (Svedberg units) to construct 

and describe the structure of prokaryotic ribosomes (Prokaryotic 

cell structure).

X            2.8   Apply theory of endosymbiosis to assess the possible 

origin of eukaryotic cells (Eukaryotic cell structure).
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X            2.9   Investigate electronic photomicrographs to illustrate 

ultrastructure of a generalized animal cell (Eukaryotic cell 

structure).

X            2.10   Compare and contrast similarities between prokaryotic 

and eukaryotic cells (Eukaryotic cell structure).

X            2.11   Apply understanding of prokaryotic and eukaryotic 

cells to formulate statements of two differences between the 

eukaryotic nucleus and a prokaryotic nuclear material 

(Eukaryotic cell structure).

X            2.12   Evaluate the composition and function of the plant cell 

walls in contrast to animal cell walls (Eukaryotic cell structure).

X            2.13   Construct and evaluate the fluid mosaic model of a cell 

membrane including illustrations of: phospholipids bilayer, 

cholesterol, glycoproteins, and intrinsic and extrinsic proteins 

(Cell membranes).

X            2.14   Assess and interpret how the hydrophobic and 

hydrophilic properties of phospholipids function assist in the 

maintenance of the structure of cell membranes (Cell 

membranes).

X            2.15   Apply concept of diffusion to the fluid mosaic model of 

a cell (Cell membranes).

X            2.16   Investigate the concept of osmosis as the passive 

movement of water molecules across a partially permeable 

membrane from a region of lower solute concentration to a 

region of higher solute concentration (Cell membranes).

X            2.17   Evaluate and describe active transport across 

membranes including the roles of protein carriers, ATP, and a 

concentration gradient (Cell membranes).

X            2.18   Evaluate cell membrane and apply understanding to 

comparison of endocytosis (pinocytosis/phagocytosis) and 

exocytosis (Cell membranes).

X            2.19   Apply cell theory to cellular division in that all cells 

arise from the division of other cells (Cell division).

X            2.20   Evaluate and describe the cell cycle as an alternation 

between interphase and mitosis (Cell division).

X            2.21   Formulate understanding that interphase is an active 

period in the life of a cell where many biochemical reactions, 

DNA transcription and DNA replication occur (Cell division).
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X            2.22   Interpret and outline how replicated DNA molecules 

(chromosomes) are moved to opposite end of the cell by 

microtubules (Cell division).

X            2.23   Investigate the process of mitosis and identify the 

products as two genetically identical nuclei (Cell division).

X            2.24   Investigate uncontrolled cell division that results in 

formation of tumours (cancers) that can occur in any organ (Cell 

division).

25-3  3   Extend knowledge to the concepts of chemical elements 

and water, DNA, enzymes, cellular respiration, and 

photosynthesis through application of analytical, 

experimental, and investigative scientific skills. (The 

Chemistry of Life).

X            3.1   Formulate an understanding of the most frequently 

occurring chemical elements in living things (carbon, hydrogen 

and oxygen) (Chemical elements and water).

X            3.2   Apply understanding of elements to those required by 

living organisms including nitrogen, calcium, phosphorus, iron and 

sodium. Evaluate a role for each of the elements identified 

(Chemical elements and water).

X            3.3   Evaluate the differences difference between an atom and 

an ion (Chemical elements and water).

X            3.4   Investigate and apply polarity of water molecules and 

hydrogen bonding (where relevant), and properties of water that 

are of significance to living organisms including transparency, 

cohesion, solvent properties and thermal properties (Chemical 

elements and water).

X            3.5   Investigate and justify the significance to organisms of 

water as a coolant, transport medium and habitat, in terms of its 

properties (Chemical elements and water).

X            3.6   Distinguish between organic and inorganic compounds 

(Carbohydrates, lipids and proteins).

X            3.7   Construct diagram to identify the basic structure of a 

generalized amino acid (Carbohydrates, lipids and proteins).

X            3.8   Construct diagram to identify ring structure of glucose 

and ribose (Carbohydrates, lipids and proteins).
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X            3.9   Construct diagram to identify the structure of glycerol 

and a generalized fatty acid (Carbohydrates, lipids and proteins).

X            3.10   Apply understanding of cell structures to outline the 

role of condensation and hydrolysis in the relationships between 

monosaccharides, disaccharides and polysaccharides; fatty acids, 

glycerol and glycerides; amino acids, dipeptides and 

polypeptides (Carbohydrates, lipids and proteins).

X            3.11   Construct diagram to identify the structure of a 

generalized dipeptide, showing the peptide linkage 

(Carbohydrates, lipids and proteins).

X            3.12   Assess and identify two examples for each of 

monosaccharides, disaccharides and polysaccharides 

(Carbohydrates, lipids and proteins).

X            3.13   Apply understanding of monosaccharides and 

polysaccharides to examine a function of each (Carbohydrates, 

lipids and proteins).

X            3.14   Apply understanding of lipids to examine state three 

functions (Carbohydrates, lipids and proteins).

X            3.15   Assess and apply understanding of energy storage to 

the use of carbohydrates and lipids in the function 

(Carbohydrates, lipids and proteins).

X            3.16   Evaluate the four levels of protein structure and 

conclude each level's significance (Carbohydrates, lipids and 

proteins).

X            3.17   Evaluate the difference between fibrous and globular 

proteins, with reference to two examples of each protein type 

(Carbohydrates, lipids and proteins).

X            3.18   Evaluate the significance of polar and non polar amino 

acids (Carbohydrates, lipids and proteins).

X            3.19   Evaluate and support with an example of each, the six 

functions of proteins (Carbohydrates, lipids and proteins).

X            3.20   Investigate and apply protein analysis in 

chromatography and electrophoresis (Carbohydrates, lipids and 

proteins).

X            3.21   Investigate and describe what the human body requires 

for a healthy diet (Carbohydrates, lipids and proteins).
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X            3.22   Investigate and evaluate common packaged food items 

by interpreting the dietary information printed on them 

(Carbohydrates, lipids and proteins).

X            3.23   Investigate, calculate, compare and evaluate the 

nutritional content of foods and diets (Carbohydrates, lipids and 

proteins).

X            3.24   Demonstrate understanding of enzyme and active site

X            3.25   Investigate metabolic pathways as consisting of chains 

and cycles of enzyme catalyzed reactions (Enzymes).

X            3.26   Evaluate the role of allostery in the control of metabolic 

pathways by end product inhibition (Enzymes).

X            3.27   Investigate and evaluate enzyme substrate specificity 

(Enzymes).

X            3.28   Investigate and evaluate the effects of temperature, pH 

and substrate concentration on enzyme activity (Enzymes).

X            3.29   Demonstrate an understanding of denaturation as the 

structural change in a protein that results in loss (usually 

permanent) of its biological properties, referring to heat and pH 

as agents (Enzymes).

X            3.30   Investigate and apply enzymes in the use of pectinase in 

fruit juice production, lactase in production of lactose-free milk, 

and one other commercial application of enzymes in 

biotechnology (Enzymes).

X            3.31   Construct description of the basic characteristics of 

enzymes (Enzymes).

X            3.32   Investigate to determine Vmax and the value of the 

Michaelis constant (Km) by graphical means (Enzymes).

X            3.33   Investigate and evaluate the significance of Vmax and 

Km (Enzymes).

X            3.34   Investigate and formulate description of the concept of 

the active site in enzyme structure (Enzymes).

X            3.35   Evaluate and compare competitive inhibition and non 

competitive inhibition (Enzymes).

X            3.36   Evaluate and explain the effects of heavy metal ions, 

extremes of temperature, and pH changes on enzyme activity 

(Enzymes).
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X            3.37   Investigate and evaluate the uses of enzymes in 

biotechnology (Enzymes).

X            3.38   Investigate and apply chemiosmosis to explain 

oxidative phosphorylation (Cellular respiration).

X            3.39   Evaluate the central role of acetyl CoA in carbohydrate 

fat metabolism, and protein metabolism (Cellular respiration).

X            3.40   Evaluate and contrast differences in absorption of red, 

blue and green light by chlorophyll (Photosynthesis).

X            3.41   Evaluate and assess the rate of photosynthesis that can 

be measured directly by the production of oxygen, or the uptake 

of carbon dioxide, or indirectly by the increase in biomass 

(Photosynthesis).

X            3.42   Investigate and evaluate the effects of temperature, light 

intensity and carbon dioxide concentration on the rate of 

photosynthesis (Photosynthesis).

X            3.43   Evaluate and illustrate the action spectrum of 

photosynthesis (Photosynthesis).

X            3.44   Evaluate the relationship between the action spectrum 

and the absorption spectrum of photosynthetic pigments in green 

plants (Photosynthesis).

X            3.45   Investigate and evaluate the concept of limiting factors 

with reference to light intensity, temperature and concentration of 

carbon dioxide.

X            3.46   Investigate and evaluate the relationship between the 

distribution of tissues in the leaf and the functions of these tissues.

Facilities or Equipment

Facility

Standard high school biology labs are adequate for this course
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Facilities:

Equipment

 Standard high school biology equipment is adequate for this course

Learning and Teaching Resources
Freeman, S., K. Quillin, L. Allison, 2014. Biological Sciences. Pearson Benjamin Cummings. 

San Francisco.

Sensitive or Controversial Content

Students in consultation with their teacher advisors shall choose projects and presentations 

that are appropriate to the school philosophy and community and in compliance with the 

Guide to Education: ECS to Grade 12: Controversial Issues and Administrative 

Regulations 1014 – School Participation in Programs – Outside Services.

 In addition, in accordance with Section 50.1 of the School Act, schools are required to 

provide notice to a parent or guardian of a student where courses of study, educational 

programs or instructional materials, or instruction or exercises, prescribed under that Act 

include subject-matter that deals primarily and explicitly with religion, human sexuality or 

sexual orientation, and in response to the written request of the parents, exclude students, 

without penalty, from participation in those identified aspects of the instructional program.
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Issue Management Strategy

Health and Safety
As with all science courses, teachers should refer to Safety in the Science Classroom from 

Alberta Education (particularly Chapter 5 – Biological Hazards, and chapter 7 – chemical 

hazards) to inform their practice regarding the health and safety of themselves and their 

students.

 Parents and/or students will be required to sign an Acknowledgement of Risk form indicating 

that they have read and accept the risks associated with this Science program. 

 External resources such as guest speakers must be approved by school administration and 

may be subject to independent contract agreement as per Calgary Board of Education 

guidelines and Administrative Regulation 1014 – School Participation in Programs – Outside 

Services

 All Off-site activities are organized according to Calgary Board of Education Administrative 

Regulation 3027 – Off-Site Activities.

 Calgary Board of Education Safe Work Practices, as applicable, are found on Safety Advisory 

Services Safety Station website within CBE insite and Health and Safety lite sites; includes a 

Safe Work Practice A 2 – Hazard Assessment and Control – Science.

 Also, the Calgary Board of Education has Work-site Occupational Hazard Assessment and 

Control document for the school and it is to be referred to for the applicable work areas within 

the school including science areas.

 Calgary Board of Education Administrative Regulation 1070 – Occupational Health and Safety 

sets out responsibilities for safe learning and working conditions and following safe work 

practices developed by Safety Advisory Services.
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Risk Management Strategy

Statement of Overlap with Existing Programs
Topics 2 and 3 overlap with portions of Science 10 and Biology 20. In Biology IB, overlapping 

topics are taught in greater detail. Problems have greater complexity and a higher degree of 

detail is required. The laboratory skill level is highly elevated, and 60 hours of Biology 

laboratory time, over the two years of IB are mandated.
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Student Assessment

The International Baccalaureate Organization sets rigorous expectations and provides 

detailed criteria and support exemplars (www.ibo.org). As Biology is an experimental 

science, students will be assessed on a number of practical skills in addition to their content 

knowledge. These practical skills include their ability to develop experimental designs, 

collect and process data, evaluate and reach conclusions based upon data processing, as 

well as their manipulative skills. Rubrics pertaining to each of these skills assessment are 

found in the appendix from the IBO website (to which all IB schools have access).

 Assessment practices for this course should invite student participation in articulating 

learning targets and setting criteria for success, in providing evidence of understanding and 

in developing appropriate grading practices. Assessment and grading practices should also 

reflect the context of particular student, school and classroom learning needs. 

 Teachers will set specific criteria and grading practices, with students, as they assess 

student learning based on the learning outcomes from the course. These criteria form the 

basis for assessing, grading and reporting student progress. Communicating student 

progress is an ongoing conversation between the teacher, the student and the parent, 

throughout the course, with the goal of improving student learning. 

 The validity of assessment will be enhanced if evidence of student achievement, related to 

the general and specific outcomes, is gathered over time, and through communication with 

students as they build understanding, revise misunderstandings and refine approaches to 

learning. Careful observation of students as they engage in learning tasks and critical 

examination of the work they produce allows teachers to build out a multi-dimensional 

picture of student learning.

 Valid grading reflects a student’s achievement towards the learning outcomes. The 

reporting of behavior, effort, attendance, neatness, group contribution, initiative etc. is 

reported separately (Webber, Aitken, Lupart, & Scott, 2009, Guskey, 2006, Reeves, 

2004). 
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 To be credible and defensible, assessment information that is used in grading a body of 

evidence, samples student performance, and is related to specified outcomes, based on 

professional judgment rather than being based on a calculated mean (average).

 Assessment and grading practices should take into consideration the helical nature of 

learning - the recursive and increasingly complex skills and knowledge required of students 

as they demonstrate what they know and can do in relation to each of the specific and 

general outcomes. As the complexity of learning outcomes increases within each level of 

the course (15-25-25), evidence of a more comprehensive understanding is required. 

 Where a specific learner outcome spans all levels (15-25-35), students are expected to 

show an increasing level of sophistication and refinement of skills in demonstrating the 

outcome. Overall, general and specific outcomes can be achieved and assessed 

concurrently rather than sequentially.

 Teachers should adhere to the following assessment standards when determining 

appropriate assessment and grading practices for this Locally Developed Course. 

 Assessment practices should reflect the following principles:

 • Assessment of student performance is explicitly tied to the learning outcomes of the 

course

 • Students are involved in understanding and articulating learning targets and criteria of 

success 
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 • Students have opportunities to receive feedback in non-graded and formative learning 

activities and assignments before submitting assignments or engaging in activities for 

summative evaluation

 • Assessments are purposefully designed in ways that motivate and challenge students, 

and are respectful of student diversity

 • Students are provided choice in how they demonstrate learning

 • Assessment data is gathered from a broad range of assessment activities and includes 

information from student work products and performances, from teacher observations of 

student learning processes, and from student reflections/student-provided evidence of 

success

 • Assigned grades emphasize the most recent and most consistent evidence of student 

learning

 • Assessment of Citizenship, Personal Development and Character is considered within all 

learning programs as included within the Calgary Board of Education Board of Trustees’ 

Governance Policies. 

 References

 Guskey, T. R. (May, 2006). Making high school grades meaningful. Phi Delta Kappa 

International, 

 87(9), pp. 670-675. Retrieved from http://www.jstor.org/stable/20442125

 Reeves, D.B. (Dec 2004). The case against zeros. Phi Delta Kappan 86 (4). Retrieved 
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from

 http://schools.esu13.org/bannercounty/Documents/caseagainstzero.pdf

 Webber, C.F., Aitken, N. Lupart, J. & Scott, S. (2009). The Alberta student assessment 

study final 

 report. Edmonton, Canada:

Course Approval Implementation and Evaluation

The school’s principal will ensure the outcomes of the course are being met. The teachers 

ensure that they are meeting the guidelines under which the course was intended. The 

Calgary Board of Education department responsible for Locally Developed Courses will 

regularly review the course.
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Course Basic Information

End  DateStart DateHoursOutline  Number Development Type Proposal  Type Grades

125.00 09/01/2016 Developed35-5 08/31/2024 Reauthorization G12

Course Description

Biology (IB) 35 is a course that allows students in the International Baccalaureate (IB) 

Diploma Programme to meet the IB program requirements that are beyond the provincial 

curriculum through additional instruction and opportunities to further study experimental 

sciences. The outcomes in this locally developed course represent the outcomes not 

currently provided in Alberta programs of study that are part of this IB Program.

 

Biology (IB) 35 is intended to provide students with opportunities to become engaged in 

the process of scientific inquiry as a means of gaining an understanding of life and living 

organisms. This locally developed course supports students in the development of a range 

of competencies, such as problem-solving and critical thinking as they analyze evidence to 

form conclusions.

 

The emphasis of Biology (IB) 35 is on the development of a repertoire of skills that 

students can apply to real life situations. This course aims to foster students to become 

informed creators of solutions to scientific problems. The components of this course focus 

on the development of skills relating to scientific literacy and critical thinking. Biology (IB) 

35 also provides opportunities for students to explore possible career interests and 

pathways that could capitalize on their knowledge, skills and abilities in scientific inquiry.

 

Course Prerequisites

Biology 30 (IB)
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Sequence Introduction (formerly: Philosophy)

The Ministerial Order on Student Learning (#001/2013) states that “the fundamental goal 

of education in Alberta is to inspire all students to achieve success and fulfilment, and reach 

their full potential by developing the competencies of Engaged Thinkers and Ethical 

Citizens with an Entrepreneurial Spirit, who contribute to a strong and prosperous 

economy and society”. The Biology (IB) 35 course supports many elements of this 

ministerial order through the establishment of outcomes that foster critical thinking, 

discovery through inquiry, reflection, exploration and experimentation. It is intended to 

provide additional opportunity for students to further and more deeply study experimental 

sciences.

 

Outcomes in Biology (IB) 35 allow students to nurture their curiosity and develop skills for 

inquiry and research. Students in Biology (IB) 35 develop and use conceptual 

understanding, exploring knowledge across a range of disciplines and engaging with issues 

and ideas that have local and global significance. The Biology (IB) 35 course requires the 

student to seek and evaluate a range of points of view, and to grow from the experience.

Student Need (formerly: Rationale)

The Alberta Education Biology 20/30 program of studies is extended through 

the Biology 35 (IB) program. Additional areas of study and investigation are 

included to provide the students with a broader understanding of biology. A 

focus is placed on inquiry through the scientific method and experimentation. 

This will encourage critical thinking, problem solving and communication skills. 

The Biology 35 (IB) curriculum will enhance student experiences and develop 

the aptitudes necessary to find success in continued studies or occupations 

within Biology.
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Scope and Sequence (formerly: Learner Outcomes)

According to the vision statement in Inspiring Education, “The Three E’s” calls teacher to 

develop students as engaged thinkers, who are ethical citizens with entrepreneurial spirits. 

Biology 35 (IB) allows for an integration all of these objectives. Students are engaged in a 

deep understanding of the human body, ecological systems and molecular activities, to 

name a few. The connections of these outcomes are studied through a lens of social impact 

and interaction, encouraging students to critically think of ethical implication of their topics 

of study. The nature of scientific inquiry, especially through the individual laboratories 

required by IB, develop an entrepreneurial spirit in students.

The aim of the Biology (IB) 35 course is articulated through three general outcomes. These 

three general outcomes serve as the foundation of the Biology (IB) 35 course and identify 

what students are expected to know and be able to do upon completion of the course. 

The general outcomes are interrelated and interdependent.

Guiding Questions (formerly: General Outcomes)

1   Students will use the process of scientific inquiry to test and refine 

predictions, analyses and explanations of natural phenomena. 

(entrepreneurial spirit)

2   Students will construct and appraise the importance of understanding 

biological processes to society (ethical citizen)

3    Students will explain and demonstrate the main concepts of biology by 

evaluating patterns of similarity and diversity through analysis of 

structures and functions. (engaged thinker)
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Learning Outcomes (formerly: Specific Outcomes)

35-5  1   Students will use the process of scientific inquiry to test 

and refine predictions, analyses and explanations of 

natural phenomena. (entrepreneurial spirit)

X            1.1   develop a logical argument that explains the 

development of life from non-living materials, and the 

development of eukaryotic cells as supported by evidence of the 

endosymbiotic theory

X            1.2   develop a critique of the cell theory using giant algae, 

aseptate fungal hyphae and giant striated muscle as possible 

examples of exceptions

X            1.3   discuss the use of stem cells to treat Stargardt's disease 

and one other named condition

X            1.4   analyze the falsification of the Davson-Danielli model 

and how it led to the Singer-Nicolson model

X            1.5   deduce the correlation between smoking and the 

incidence of cancers

X            1.6   explain how the polarity of water applies to organisms 

by comparing the thermal properties of water with those of 

methane

X            1.7   explain how the Cairns' technique gives evidence to 

support our current understanding of the length and structure of 

DNA

X            1.8   predict the locus of a human gene and its polypeptide 

product using provided databases

X            1.9   design an experiment to assess one factor affecting the 

rooting of a stem cutting

X            1.10   determine the statistical significance of association 

between two species using a chi-squared test of quadrat 

sampling data

X            1.11   analyze the reliability of data regarding carbon dioxide 

and methane concentrations in the atmosphere
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X            1.12   analyze evidence to support or refute the idea that 

increasing concentrations of carbon dioxide are causing a threat 

to coral reefs

X            1.13   develop an argument using the precautionary principle 

to address human impacts on climate change

X            1.14   deduce evolutionary relationships including the 

relationship between humans and other primates using 

cladograms

X            1.15   develop hypotheses about the effect of temperature 

and humidity on transpiration rates and design experiments to test 

these hypotheses

X            1.16   develop hypotheses to predict factors affecting 

germination and design experiments to test these hypotheses

X            1.17   measure transpiration rates using potometers

X            1.18   model water transport in xylem using simple apparatus 

including blotting or filter paper, porous pots and capillary tubing

X            1.19   analyse data from experiments measuring phloem 

transport rates using aphid stylets and radioactively-labelled 

carbon dioxide

X            1.20   use chi-square tests to determine whether the 

difference between an observed and expected frequency 

distribution is statistically significant, such as with data from a 

dihybrid cross

X            1.21   Specific Outcomes for Optional Topics: 1.21 discuss 

the relationship of the development of the neural tube to spina 

bifida

X            1.22   analyze the correlations between body size and brain 

size in different animals (Neurobiology and Behaviour)

X            1.23   analyze evidence from ethology studies that have 

developed current understanding of learned and inherited 

behavior in animals (Neurobiology and Behaviour)

X            1.24   relate the theory of natural selection to the frequencies 

of specific behaviors in a variety of animal species (Neurobiology 

and Behaviour)

X            1.25   analyse data from invertebrate behaviour experiments 

in terms of the effect on chances of survival and reproduction 

(Neurobiology and Behaviour)
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X            1.26   evaluate the impact of psychoactive drugs and 

anesthetics on the central nervous system and synaptic 

transmission (Neurobiology and Behaviour)

X            1.27   evaluate the impact of natural selection on the various 

behaviours of animals, considering courtship, migratory and 

foraging behaviour

35-5  2   Students will construct and appraise the importance of 

understanding biological processes to society (ethical 

citizen)

X            2.1    debate the ethics of the therapeutic use of stem cells 

from specially created embryos, from the umbilical cord blood of 

a new-born baby and from an adult's own tissues

X            2.2    discuss the application of osmosis to the preservation of 

tissues and organs in medical procedures

X            2.3   calculate body mass index by calculation or by using a 

nomogram

X            2.4   summarize the development of lactose free milk using 

enzymes and its role in society

X            2.5   summarize the use of active transport and hydrostatic 

pressure gradients to transport water and organic compounds 

within plants

X            2.6   assess the potential risks and benefits associated with 

genetic modification of crops

X            2.7   explain the action of plant hormones as they relate to 

plant growth, development, reproduction and adaptation to 

environmental conditions

X            2.8   summarize the biotic and abiotic influences on the 

function of flowers for sexual reproduction in flowering plants

X            2.9   analyze the relationships between the types of 

nitrogenous wastes excreted from animals and their evolutionary 

history and habitats

X            2.10   describe the rationale for the human induction of 

polyploidy in plants

X            2.11   debate the ethical use of animals in experiments
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35-5  3    Students will explain and demonstrate the main 

concepts of biology by evaluating patterns of similarity and 

diversity through analysis of structures and functions. 

(engaged thinker)

X            3.1   draw and label an annotated and scaled diagram of the 

ultrastructure of a prokaryotic cell from electron micrographs

X            3.2   interpret electron micrographs to deduce the function of 

specialized eukaryotic cells based on the identification of 

organelles

X            3.3   compare and differentiate prokaryotic and eukaryotic 

cells in terms of their structures, functions and evolutionary 

development

X            3.4   calculate the magnification of drawings and the actual 

size of structures and ultrastructures shown in drawings and 

micrographs.

X            3.5   draw molecular diagrams of the following biochemical 

compounds: ribose, D-ribose, alpha-D-glucose and 

beta-D-glucose saturated fatty acids a generalized amino acid

X            3.6   identify the following biochemical compounds from 

molecular diagrams: lipids: triglycerides, phospholipids, and 

steroids proteins or parts of polypeptides (amino acids joined by 

peptide bonds)

X            3.7   explain why the proteomes among individuals of a 

species have such variety

X            3.8   compare the number of genes in a typical human with 

individuals of other species (one plant and one animal)

X            3.9   compare the genome size in T2 phage, Escherichia coli, 

Drosophila melanogaster, Homo sapiens and Paris japonica

X            3.10   classify one plant and one animal species from domain 

to species level

X            3.11   distinguish between phyla of plants (bryophyta, 

filicinophyta, coniferophyta and angiospermophyta) and animals 

(porifera, cnidaria, platyhelminthes, annelida, mollusca and 

arthropoda and chordata) using simple external recognition 

features
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X            3.12   distinguish between families of animals (birds, 

mammals, amphibians, reptiles and fish) using simple external 

recognition features

X            3.13   draw and label diagrams of primary xylem vessels from 

microscope images of stem sections

X            3.14   summarize structural adaptations of plants in arid and 

saline environments for water conservation

X            3.15   explain the structure and function of vascular tissue 

(xylem and phloem) of plants in terms of osmosis, active 

transport, and hydrostatic pressure

X            3.16   draw and label diagrams of the internal structures of 

animal-pollinated flowers and seeds

X            3.17   explain how patterns of chromosome number in some 

genera of plants can be linked to speciation due to polyploidy

X            3.18   compare internal and external fertilization in animals

X            3.19   Special Outcomes for Optional Topics: 3.19 annotate 

a diagram of embryonic tissues in Xenopus used as an animal 

model, during neurulation (Neurobiology and Behaviour)

X            3.20   state the functions of the visual cortex, Broca's area 

and nucleus accumbens of the brain (Neurobiology and 

Behaviour)

X            3.21   distinguish between innate and learned behaviour as it 

relates to learning and memory (Neurobiology and Behaviour)

Facilities or Equipment

Facility

 

No additional facilities are required for this course beyond those needed for other courses 

offered by Alberta Education. For those schools that lack adequate facilities they may 

consider collaborating with the local post-secondary facilities.
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Facilities:

Equipment

Additional equipment may be required to fulfill the needs of the unique IB laboratory 

investigations. Alternatively students may choose to utilize databases to fulfill the laboratory 

requirements if specific equipment is unavailable.

Learning and Teaching Resources
Allot, A. & Mindroff, D. (2014). IB Biology Course Book 2014 edition: Oxford IB Diploma 

Programme. Oxford University Press. Oxford.

 

Damon, A. et al. (2014). Higher Level Biology 2nd Edition: Pearson Education Ltd. Edinburgh 

Gate.

Sensitive or Controversial Content

 

No additional attention regarding sensitivity or controversial issues is required for this 

course beyond those needed for other courses offered by Alberta Education. However, 

students who choose to perform an Internal Assessment with the use of animal or human 

test subjects must follow the Animal Experimentation Policy from IB. This includes the 

ethical treatment of any live subjects and the inclusion of informed written consent from 

their human participants.  

It is expected that all issues and texts that may be controversial or sensitive be 

discussed with the school administrator prior to their coverage in class. In 

addition, all themes and texts will be evaluated in accordance with the 

philosophy and tenants of the Catholic faith and ideology.
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Issue Management Strategy

Health and Safety
 

No additional safety components are required for this course beyond those needed for other 

courses offered by Alberta Education.

As with all high school science courses safety for students and teachers of the utmost 

importance.

 Appropriate laboratory procedures consistent with Occupation Health and Safety Guidelines 

must always be adhered to.

 All field trip procedures must follow guidelines established for respective school jurisdictions.

 All teachers must review the Alberta Education document "Safety in the Science Classroom" 

that is available on the Alberta Education website to ensure general safety management 

standards are followed and teachers and students are aware of specific hazards they may 

encounter.

 Teachers refer to the International Baccalaureate safety standards for science laboratories as 

posted on the International Baccalaureate website.  

https://www.ibo.org/ibap/diploma/documents/Sciencelabrequirements.pdf

Risk Management Strategy
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Statement of Overlap with Existing Programs
The purpose of this course is to provide the time to deliver curriculum to students that is not 

covered by the Biology 20 and 30 curriculum. This includes topics that expand on objectives in 

Alberta Education in both knowledge and skills. Additionally, there are several novel topics in 

the IB curriculum that do not correspond to any found in the Biology 20 and 30 curriculum. 

These include:

 

    · Topic 1: Cell Biology (1.2 Ultrastructure of Cells, 1.5 Origin of Cells)

 

    · Topic 3: Genetics (3.5 Genetic Modification and Biotechnology)

 

    · Topic 5: Evolution and Biodiversity (5.4 Cladistics)

 

    · Topic 9: Plant Biology (entire topic is IB specific)

 

    · Topic 11: Animal Physiology (11.2 Movement)

 

    · Option A: Neurobiology and Behaviour (A.1 Neural Development, A.4 Innate and Learned 

Behaviour, A.5 Neuropharmacology, A.6 Ethology)

 

    · Internal Assessment – A student lead scientific inquiry requiring 10 hours of individual 

coursework
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Student Assessment

There will be three exams which cover the following objectives.

 

    1. Demonstrate knowledge and understanding of:

 

        1. facts, concepts and terminology

 

        2. methodologies and techniques

 

        3. communicating scientific information.

 

 

    2. Apply:

 

        1. facts, concepts and terminology

 

        2. methodologies and techniques

 

        3. methods of communicating scientific information.

 

 

    3. Formulate, analyze and evaluate:

 

        1. hypotheses, research questions and predictions

 

        2. methodologies and techniques

 

        3. primary and secondary data

 

        4. scientific explanations.

 

 

    4. Demonstrate the appropriate research, experimental, and personal skills necessary to 

carry out insightful and ethical investigations.

 

These specific outcomes will be assessed and measured throughout the course. Students 

will design and carry out individual laboratory investigations which will be assessed for 

both skills and knowledge outcomes. Additionally student will perform an interdisciplinary 

scientific inquiry project where they will demonstrate the ability to hypothesize, gather data 
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and analyze results that lead to relevant conclusions. Assessment culminates in three 

external assessment exams that are delivered by the IB organization.

Course Approval Implementation and Evaluation

The school’s principal will ensure the outcomes of the course are being met. The teachers 

ensure that they are meeting the guidelines under which the course was intended. The 

District itself will collate feedback from school authorities (principals and teachers) on how 

effective and desired the course is to the students.
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