Maria’s Travels 3-Pockets Inquiry Based Learning into the SBI 4U Curriculum
Purpose: To engage grade 12 biology students in connecting curriculum expectations to a real world problem through problem based learning.

Outline: 
Maria’s Travels is a problem based scenario that allows students to question, research and make connections to the Grade 12 Biology Curriculum through collaborative and individual inquiry.

Curriculum Links:
Biochemistry

Overall Expectations:

B3. demonstrate an understanding of the structures and functions of biological molecules, and the biochemical reactions required to maintain normal cellular function. 

B2. investigate the chemical structures, functions, and chemical properties of biological molecules involved in some common cellular processes and biochemical reactions;

Specific Expectations:

B3.2 describe the structure of important biochemical compounds, including carbohydrates, proteins, lipids, and nucleic acids, and explain their function within cells

B3.3 identify common functional groups within biological molecules (e.g., hydroxyl, carbonyl, carboxyl, amino, phosphate), and explain how they contribute to the function of each molecule 

Metabolism

Overall Expectations:

C2. investigate the products of metabolic processes such as cellular respiration and photosynthesis;

Specific Expectations:

C3.1 explain the chemical changes and energy conversions associated with the processes of aerobic and anaerobic cellular respiration (e.g., in aerobic cellular respiration, glucose and oxygen react to produce carbon dioxide, water, and energy in the form of heat and ATP; in anaerobic cellular respiration, yeast reacts with glucose in the absence of oxygen to produce carbon dioxide and ethanol)

C3.4 describe, compare, and illustrate (e.g., using flow charts) the matter and energy transformations that occur during the processes of cellular respiration (aerobic and anaerobic) and photosynthesis, including the roles of oxygen and organelles such as mitochondria and chloroplasts

Molecular Genetics

Overall Expectations:

D3. demonstrate an understanding of concepts related to molecular genetics, and how genetic modification is applied in industry and agriculture.


Specific Expectations:

D2.2 analyse a simulated strand of DNA to determine the genetic code and base pairing of DNA (e.g., determine base sequences of DNA for a protein; analyse base sequences in DNA to recognize an anomaly) [AI]

Homeostasis

Overall Expectations:

E2. investigate the feedback mechanisms that maintain homeostasis in living organisms;

E3. demonstrate an understanding of the anatomy and physiology of human body systems, and explain the mechanisms that enable the body to maintain homeostasis.

Specific Expectations:

E2.2 plan and construct a model to illustrate the essential components of the homeostatic process (e.g., create a flow chart that illustrates representative feedback mechanisms in living things) [IP, AI, C]

E2.3 plan and conduct an investigation to study a feedback system (e.g., stimulus response loop) [IP, PR, AI]

3.1 describe the anatomy and physiology of the endocrine, excretory, and nervous systems, and explain how these systems interact to maintain homeostasis

E3.3 describe the homeostatic processes involved in maintaining water, ionic, thermal, and acid–base equilibrium, and explain how these processes help body systems respond to both a change in environment and the effects of medical treatments (e.g., the role of feedback mechanisms in water balance or thermoregulation; how the buffering system of blood maintains the body’s pH balance; the effect of medical treatments on the endocrine system; the effects of chemotherapy on homeostasis)



LESSON PLAN:

OBJECTIVE:
The objective of the project is to deepen student’s understanding of learned content and allow them to make connections between this content and real world problem through collaborative and individual inquiry. By the end of the project students will understand how biochemistry, metabolism, molecular genetics, and homeostasis connect to the problem, demonstrated through the product in their 3-Pockets. 


ANTICIPATORY SET:

Near beginning of the course, give students case study and have them read and record initial thoughts about the case on a whiteboard. Remind students to look for any connections they might make to Biology at this point. 


LESSON/PROJECT:
Class 1: (75 min periods)
-Have Students read Maria’s Travels (Doc 1)
-Have students brainstorm with a partner on a whiteboard relevant details about the story as it relates to biology (KWH-what we know, what we need to know, possible hypotheses)
-Have students take a picture of their work at the end of the period

Class 2: (75 min periods)

-Introduce ideas of 3-Pockets to the students (Doc 2)

-Give students materials (folders, post-its) to create pockets and record initial thoughts

Throughout Semester:

As new topics are introduced revisit scenario and have students reflect and make connections. 


During Introduction of Part 2: provide students with materials to allow them to make connections to Sickle Trait vs. Sickle Cell Disease. (Doc 3)


Evidence of Learning During Project:
Regular collection of 3-Pockets at intervals determined by teacher

Have regular check-ins throughout semester with students, providing ongoing feedback with regards to their connections to curricular content and their skills in critical thinking 







